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6 SIZES\meven 


} (with CROFTS SUP. 
of SINGLE 


~ SURE -GRIP Y - 

ROPE DRIVES) give 

REDUCTION GEARS. | an Output Speed 
415 to 100 r.p.m. 


POWERS up to 35 H.P. 

6 SIZES | ratios 7-1 to 100-1 

with CROFTS SUP- 

of DOUBLE ROR - SURE - GRIP Y- 

|ROPE DRIVES) give 

REDUCTION GEARS. (ony Output Speed 
2 


125 to 8 r.p.m. 


Crofts Shaft Mounted Gear Units are a dev: 


construction 


Fitting or removal is simple, The Unit is mount 
locked in position. No Foundations, Baseplates 
Bar anchors the units and provides adjustment 
Bushes are available to accommodate a wide ¢ 
Units can be fitted with Taper Bush Pulleys whic! 
Motors may, in specially selected cases, be mou 


contained drive, as illustrated 


SHAFT 

5) MOUNTED 
GEAR 
UNITS 


We have supplied shaft mounted gear 
units for over ten years. 


o) 
tA 


our well-tried Floating Drive (live shaft) 


o the machine shaft where it is securely 
ngs are required. The Torque Reaction 
belt drive 


fc diameters 


sickly changed to give alternative speeds, 
the gearcase, providing a completely self- 


Crofts Shaft Mount- 
ed Gear Unit with 
integrally mounted 
motor. 


CNGLAND 


i Oe 4! 


MENGINEERS) LIMITED. BRADFORD 3 


NE 
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.. the fastest 
metal-forming technique 


Cold impact extrusion is a fast and economical 
method of producing hollow containers and complex 
shapes in non-ferrous and certain ferrous materials. 


Save cost and material 


Many components now used in industry and 

produced by a variety of other processes, lend 

themselves to production by impact extrusion with 

consequent saving in cost and material. This cold 

forming process induces added strength in parts by 

utilising the grain flow, and produces a smooth and flawless 
finish. 


For mass-production 


Herlan presses mass-produce accurate extrusions, and 
machines are available with production rating from 35 to 95 
parts a minute. Extrusions up to 4}" diameter (aluminium) at 
a wall thickness of 0-011" and maximum length of 123’ 

may be obtained from these versatile machines. 


Automatic operation 
The presses are entirely automatic, and after loading, 
feed, form, strip-off and eject in rapid sequence. The 
horizontal working stroke is absolutely smooth and bottom 
thickness can be adjusted while the press is in motion. 
Shockless operation promotes long tool life and 
provision for rapid tool change provides maximum 


~ HERLAN 


EXTRUSION PRESSES 


INTERNATIONAL 
MACHINE 107A 
CAMIBITION 1994 


dune 22-duty 6 


Type P3 which produces Zs Otymete  Lensbon 
up to 90 parts a minute. 


— ene 


FACTORED MACHINE TOOL DIVISION FLETCHAMSTEAD HIGHWAY COVENTRY 


Telephone . Coventry 40351 
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Shell and BP offer a nation-wide 


refuelling service for diesel vehicles 


Diesel powered transport is increasing steadily and, in step from the first 


We vith this advance, Shell and BP have established an unequalled service. 


Covering the length and breadth of the country there are now over 1,000 SHELL 
and BP DERV agency stations, Wherever diesel drivers may go 


they will certainly find SHELL DERV OF BP DERV. 
Thus, any driver holding a Shell and BP ‘Authority Card’ 


has only to show it to be able to 
| 


pick up perv for cash © 


or on a system of pre-arranged credit. 
AGENCY | 


PETROL AND DERV 
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THE DRIVE 


THROUGHOUT THE WORLD, 

on passenger and commercial vehicles, 
DAVID BROWN automobile transmission 
components are giving dependable service. 
For rear-axle drives—-worm gears, spiral or 
hypoid bevel gears--for timing, magneto, 
oil pump and speedometer drives — for gear- 
box, steering, starter and clutch gears, and 
power take-off drives from the main gear- 
box—in fact, whatever the drive, the 
DAVID BROWN organisation can supply 
your needs with components backed by the 
soundness and reliability associated with 
DAVID BROWN. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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How are 
ec ene ae eee 


ted Light Compres- sorted |" t& 
sion Springs 1° to 4” i to ] 
long, 22 to 185.W.G., to 15G 


raha — ==> for Springs? 


TERRY'S BOXES OF ASSORTED 

No. 757. Extra Light No. 388 SPRINGS are just the job for your 
Compression, | gross sorted Sn : ° 

f 0 experimental department —a 


assorted, i” to 1’, sion Spring 
“to 2” long, 27 to 20 14°, 18G te 


$.W.G. 1 5]- each. 1/6 eact wonderful assortment of Com- 
. pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 





* 





range. Why not let us send you 


Assorted |” to t", 4 sion Spring a full list—free? 


No, 758, Fine Expan- No. 466 
sion Springs. | gross sorted Sma 


to 2° long, 27 to 20 long, 3/32 
5.W.G 15/- each. diam., 21G 





TERRY'S 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


SS 


No, 1013. | gross No. 743 
Small Coil Com- sorted Lig! I 
pression Springs i” sion | 

to 14” long, 3 42” to 2’ to 6" longs 
%” diam, 24G to 5.W.G 


19G 6/- each 





— 


No, 1024, 

20 Compres- 

sion Springs 

12” long. }” 

to 4” diam. 24G 

to 18G, suitable 

for cutting into shorter lengths; and 
Expansions 14” to 12” long, 5/32” t 
diam., 22G to 16G 24/- ca 


& SONS LTD REDDITCH, WORCS : SPRING MAKERS FOR 100 YEARS 


wTi7ce> 


we 


ULAR 


The prices quoted are subject to the usual 


4) 


trade discount. 


HERBERT TERRY 
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BORG & BECK 


COMPANY 


LIMITED, 


Features that 
have built success 


Your reactions as an engineer might have been 
adverse if this mechanical short cut had been 
submitted to you on paper. 


For the release lever plate is spring-held to and floats 
upon the three release levers, self-centring itself by the 
tongue and slot engagement; meanwhile the carbon 
ring itself is pivoted in its housing trunnions. 


Besides being extraordinarily simple, the device has 
many great advantages: for one, the release lever plate 
needs no sliding bearing, neither does the carbon 
thrust block. 


Its success needs no comment! 


BORG « BECK 


REGO, TRADE MARK: BORG & BECK 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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A compact unit for 
the heavy vehicle 


The Lockheed power-assisted steering unit is a rugged and 
well-tried unit based upon more than a quarter of a century 
Of Lockheed experience in precision hydraulics. The valve 
gear and the hydraulic rams are contained in the steering 
unit and are free from units floating on the steering linkage 
or connected by flexible hose. The moving parts of the 


steering gear operate constantly in lubricating fluid. 


Steering assistance is balanced against the driver’s effort so 
that the natural ‘feel’ is retained. As shown in the 


sectional drawing, the two rams have a ratio of 2:1, 


equality of effort in both directions being obtained by the 


small ram acting alone or in opposition to the large ram. 


The valve is operated by a small rotary motion derived from 


the reaction of the nut engaging the worm. The normal mech- 





anical steering gear always remains operative as a stand-by. 





















Desighit to h 
the oil which | 


basic sizes. 
A reli valve | 











continuous suf a 
phoulee re ‘pee 


The highly offici 
‘Micronic’ impr 
paper filter elemen' 
employed. <4 
Similar filters ite m 
filtering diesel fuel 
prior to passing to | 
injection pump. 

































“And Sisyphus 


an huge round stone 


did reel against 


an hill...” 


Poor old Sissy—-condemned for ever to a job that got 
nowhere. Just a legend? Ah, but pause a moment, dear 
friends. Are there not Sissies in many a works trying this 
very day to bore half-inch holes through tough metal 
with the wrong tool? 

Alas, alack, there are indeed. Indeedy yes! 

The right tool? I am glad you asked me that! It is the 
Desoutter Rackfeed Drill which you clamp into position 
and operate simply by twiddling this small handle be- 
tween the thumb and the forefinger. Send at once for 
exciting art photographs (Genuine students only). 


THE NEW RACKFEED priILL By Desoutter 


Desoutter Bros. Ltd. The Hyde, Hendon, N.W.9 Telephone: Colindale 6346 (5 lines) Telegrams; Despnuco, Hyde, London 
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Automatic 
j of International Machine 
Preselection _ Tool seaahink 1956 


OLYMPIA 


Co- ordinate Settings | } . ; June 22nd — July 6 


Cat Tp 


| 


THIS FULLY AUTOMATIC 

CO-ORDINATE BORING MACHINE 

is entirely new in its CONCEPTION Control boxes can be supplied for up to 28 holes. 
Machine suitable for fine milling in both directions 


Pre-selection of co-ordinate settings in cit! lirection Machine employs standard electro-mechanical and built-in hy- 
S ' ‘ ; held draulic units only—no electronics 
ecttings made to ,.0OO2 usin nique syst nd gauges he 
6 . —— gaug . Precision depth measuring attachment included in standard 
in totally enclosed magazines equipment 
Pre-selection of spindle speeds. Speeds i feeds checked by 
means of tell-tale lamps and illuminated pres tors BRIEF SPECIFICATION 
Slides automatically clamped when in boring position Longitudinal Spindle traverse 50’ 


Work table accessible on three sides Cross Spindle traverse 30 
Vertical power adjustment of table drive synchronised Working area ef Table 38” x 58° 
Maximum distance spindle to base 47° 


screws with adjustable backlash eliminator 

ps Maximum distance spindle to Table 31” 
Table can be completely removed, allowing whining of large y A 

b I | bl ‘ Down feed of spindle quill 13 
ulky components. Infinitely variable m ‘ ed Vertical power adjustment of Table i?” 

No damage done to the machine by incorrect manipulation of Spindle taper No. 40 


controls. Loading of slideways always unif 18 spindle speeds from 35 to 1800 r.p.m. 
9 Boring feeds, from 002 to .098" 


Punched card automatic programming built machine, 
f Milling feeds, infinitely variable, from 0 to 9” per min, 
Rapid traverse 150° per min. 


Total power 14 h.p. 
Total nett weight, approximately I! tons, 
MACHINE TOOL LTD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 00335 


ALSO AT + GIRMINGHAM—TELEPHONE SPRINGFIELD 1154/5 + STOCKPORT—TELEPHONE STOCKPO@RT 5241 © GLASGOW-TELEPHONE MERRYLEE 2022 
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Solve your 
handling problems 


SEE THE LATEST EQUIPMENT 
FOR SPEEDING PRODUCTION 
AT BRITAIN’S 


MECHANICAL HANDLING 


EXHIBITION & CONVENTION 


LONDON -: 9-19 MAY 1956 


EARLS COURT 


The greatest display of mechanical handling equip- 
ment the world has ever seen, packed with devices 
for reducing costs and increasing output, takes 
place at Earls Court in May. 

This is the place to solve every materials handling 
problem. Here you can inspect labour-aiding 
equipment, large and small, for every industry, 
light or heavy. Whether your requirements involve 
only a modest device or a large-scale installation, 
they can be met 

This exhibition, demonstrating the enormous 
strides made in handling techniques, is of world- 
wide importance to all concerned with production 
—with the achievement of higher output for less 
cost and effort. At the Convention, experts from 
many countries will explain their methods for 
speeding production. Decide now to visit this vital 
event. Make your plans today and mail the 


coupon below for fuller details. 


ORGANISED BY ‘MECHANICAL HANDLING’ 





The world’s largest display of labour- 
aiding devices in the world’s largest 
exhibition hall. 


Over 400,000 square feet of space, 
showing every type of equipment, large 
and small, from a simple trolley to ela 
borate coal-handling gear and ingenious 


bottling plant. 


Something to save time, cost and effort in 


every industry from mining to milling, 


Many working exhibits, with experts 
to advise on your spec ial proble ms. 


Free consulting bureau and industrial 
cinema during exhabhition hours 10 A.M, 
to 6 P.M. daily), 


AN ASSOCIATED ILIFFE PRESS JOURNAL 





TO: MECHANICAL HANDLING . 


DORSET HOUSE . STAMFORD STREET 


. LONDON S.E.1. 


Please send the 1956 Exthubition brochure with detail of Convention and free season ticket, et 


NAME 


ADDRESS 
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She’s 
just 
going 
to 
use 


another 
of 


CASTINGS 


All British typewriters use Harper 
Castings — a fitting tribute to the 
accuracy of dimension, consistency 
of quality and high standard of 
finish of these famous castings. 


Morpher fy vers grey iron and Meehanite 
fre J 
f ning. ¢ me e and other finishes 


Diy work 


JOHN HARPER & CO LTD. 
JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS - WILLENHALL - STAFFS 
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For the first time in technical history it 
is now possible to fit a practicable 


independent front suspension 
system to a British public- 
service vehicle, and at the 
same time obtain the full ben- 
efit of a variable spring rate. 
Although incorporating this 
most desirable and somewhat 
elusive feature, the Metalastik 
I.F.S. is extremely compact 
and does not interfere with 
the accessibility of any engine 
component. 

It is applicable to all types of 
vehicles and its basic design is 
such that the links can be 
lighter than in previous types 
of LF.S. 


Furthermore, all metal-to-metal bear- 
ings are eliminated from the suspension 


OTHER FAMOUS 
METALASTIK UNITS 


ENGINE MOUNTINGS of 


various types for petrol and 
diesel engines. 
SHACKLE-PINS of Ultra- 
duty and Heavy-duty bearing 
types. 
TORSIONAL VIBRATION 
DAMPERS of great simpli- 
city and efficiency. 
CAB MOUNTINGS for 
greater driver-comfort. 
COUPLINGS for dynamo 
and other drives. 
“SPHERILASTIK'’ 
BEARINGS 


retained ; 





i? : Y 
aS) af 
( 


AM [ 
iy y 


yet precision control of wheel motion is 
Metalastik Ultra-duty bushes 


and ‘Spherilastik’ bearings 
being used. In addition, there- 
fore, to the obvious and well- 
known advantages of I.F.S., 
the Metalastik system provides 
those of variable spring rate, 
plus all the successful features 
of Metalastik bushes, with 
their absence of lubrication and 


freedom from possibility of 


wear and consequent rattle 

This Metalastik LF.S. rubber 
suspension, together with the 
Toggle-Link Rear Axle system, 
also providing variable spring 
rate, is fitted to the new, 


single-deck ‘Midland Red’ buses and 
long distance coaches. 











os 


a THE ENGINEER 


pLastTics FO 


One of the many industrial applications of Texolex laminated 

moulding the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft ar | pump drives 


Ww iw 


{ we 


TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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FUEL INJECTION 
LIGHTING AND 
STARTING 
EQUIPMENT 


SIMMS MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.2 
imotunit 


Telephone FiNchley 2262 (20 lines) lelegrams : kasthnch, Londor 
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front AXLES 


AVAILABLE IN A RANGE OF SIZES 


These heavy duty axles embody Timken-Detroit’s unique experience in vehicle 


axle engineering. They incorporate many features conducive to great strength and 


long life, and many which materially assist the driver in handling the vehicle. 
The following are important ‘strength’ features: able, lower blank washer remo with circlip, 
full L-section axle beam: generous-sized stub axles ‘HANDLING’ FEATURES. Im; ed king-pin 
with large-radius fillet: seal runs on large diameter inclination and Timken thrust race reduce steering 
land and cannot start dangerous ‘stress-raising’ effort. Steering lock angle of 4 ts manoeuvr 
scores. Generous steering knuckle with inter- ability 
changeable bushings: tapered seating of king-pin in Brakes: Lockheed or Timken-‘ ghouse oper- 
axle-heam. Substantial lock-stoy ating on alloy cast-iron drum s. Hubs: Stud y 
MECHANICAL POINTS: Generous Timken type for disc wheels. Optional steering-ball height 
tapered-rojler bearings w th micrometer adjustment GUARANTEE: Timken r t rings for 
and positive lock. Self-adjusting tie-rod ends with two years, other axle parts for « ir, againet 
umbrella-type seals. Efficient narrow contact inner defective material or workmansh when 
wheel bearing seal. Top king-pin cap easily detach- on vehicles of specification 


ssive European distributors for The Timken Detroit Axle Division, 


Rockwell Spring @ Aale Company, Detroit, Michigan, | 


AUTOMOTIVE PRODUCTS 

7 * COMPANY LIMITED 

/ (, >’ . by 4 Brock House, Langham Street, London, W.1, England 
Aa 

all 

?: 
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The ~WCONSUL 


Photograph by courtesy of bord Motor Company Lin 
When safety is vital, and efficiency 
nust never be in doubt, the ability of a 
nut to stay put is of paramount importance 


Ford Motor Company Limited choose Philidas 


Philidas Divisior ndustries Ltd., Ferrybridge, Yorks. Tel. Knottingley 320 
London Office S ice, S.W.1 Tel. Hyde Park 9248/9 


il and Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, ete 
PH'CON/S6 
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BRANCHES 
at your 


service 


STEEL SHEETS 


Cold-reduced : Hot-Rolled 
Galvanized or black, 
also mild steel plates 

up to and including iin. 

SHEARED TO YOUR SIZES 


May we send you our stock list? 
If you would like to have it regularly, 









kindly dropa card to our nearest branch 


>PENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 














‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 





meets all the user’s needs. 

*‘DRIKOLD’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

or maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building e'> porated Vehicles look into the outstanding advantages of ‘ORIKOLD' 


‘DRI K OLD’ [gpaateatemasdeati 


Enquiries to: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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THE INTERNATIONAL 
MACHINE TOOL EXHIBITION 1956 


| 

| 

| 4 
ie 
7 ( 
WE WELCOME YOU TO 
| 

| 

| 

| 


STAND 65 


Grand Hall Annexe and 


STAND 407 


National Hall Gallery 


Patent No. 710, 335. 


Patents applied for 
in all countries 


NOW! 3 Models of 
DELTA Drill Units 


AIR POWERED-HYDRAULIC CONTROL 


A PRACTICAL LOW-COST WAY TO SOLVE MACHINING PROBLEMS INVOLVING DRILLING, 
TAPPING, REAMING, SPOT FACING, HOLLOW MILLING, CHAMFERING, CENTREING, COUNTER. 
SINKING AND THE LIKE—USE THE DELTA DRILL UNIT TO DEVISE SPECIAL TOOL SET-UPS THAT 


MULTIPLY PRODUCTION, BREAK BOTTLE-NECKS. 


Rarely has a new machine achieved success so completely and 7. Sealed unit construction permits operation in any position 


so quickly as this new Delta air-powered hydraulically controlled 
Drill Unit. 8. Built-in control switches 


Thousands of manufacturers, on the alert for ways to get better 9. Units offered as direct drive, gear drive, or pulley drive 
roduction faster and at least cost, have won astonishing benefits 
y means of this adaptable unit—by designing special machines 10. Utter simplicity of operating principle and rugged design 
for multiple and series operations. ensure long, trouble-free service 


YOU'LL APPRECIATE ““WHY'’ WHEN YOU CHECK THESE 
11 REASONS: 


1. Quick set-up. No cams used Three models are now available to 
meet your specific requirements: 


11. Operates efficiently at standard plant 80 p.s.i. air pressures 


2. Rapid approach and return 
3. Length of approach and total stroke positively controlled : 
4. Approach repeats to within 010 inch—final depth to within stamens eee 14” stroke. Capacity from No. 60 to %” drill 
0005 inch. 
Power feed hydraulically controlled independent of MODEL 19-400—4" stroke. Approximate capacity up to 4” 
motor and spindle speed drill. 5 types of drives 


Compressed air provides the force on a sealed, pumpless 
— system to move spindle forward, completely MODEL 19-600—6" stroke. Approximate capacity 1” drill 
eli 


minating lost motion and back lash. 6 types of drives 
SEND FOR FREE INFORMATIVE LITERATURE 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E. MARBAIX LTD *1#»1a, tonvow, swan 


PHONE BATTERSEA 68668 (8 lines) 
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Specialists in Steelwork 
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As the knife grinder puts a keen edge on the local 
cutlery, Wards are applying keen minds to the 
building of a new factory, Every kind of steel- 
framed building is the concern of the structural 
steelwork department of Thos. W. Ward Ltd. 


Their contracts include factory buildings, schools, 


shops, and hospitals. In a somewhat different field, Wards 


supply and install steelwork for chemical plant, crane gantries — every purpose, in fact, where 


steel is used for construction. They work from customers’ own designs, or start a project from 


the drawing board stage. Structural steelwork is just one activity of the Ward Group 


of Companies ; their products and services cover every branch of industry. 


senrwe wovsrer anoonn roe woun THOS. W. WARD LTD § | 


GP/a7 


Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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No early deaths for 


DIES 


when they can be 


RE-CUT 


simply and 
economically by 


MMMM AL, 


S)PAIRIK )e)R (f ( \\C ILO IN pate Die for forging compressor 
: SSW dD)? turbine blades, 5 * 1 in. 
7 \ approx. Time taken for re- 
J/ 1 ‘ EVA VANANASASN tioni 0. 
ZEEE See inc iio 


spark erosion—S to 6 hours. 


which all electrically conducting materials can be 

machined to a high degree of accuracy is especially 
valuable for machining hard metals. In the recon- 
ditioning, repair or alteration of dies and press tools the 
process offers many advantages. A die for hot brass 
stamping sink gratings was worn to the point of scrapping 
after 10,000, but the cavity was refaced and the die 
restored to its original condition by spark machining. 
The cavity in a hardened steel die for forging turbine 
blades measured about 5 x lin. Ina few hours metal toa 
a depth varying from 0,005 to 0.01 in. was removed to 
restore the impression, then the die face was ground to 
correct the depth. A die can be re-cut several times 
and it has been found that a spark erosion reconditioned 
die will give longer service than in its original condition. 
Similarly, a hardened die mould or press tool can be 
corrected or altered by the SPARCATRON process 


SPARCATRON Mhk. II equip- when it is not possible or too costly by other methods. 
ment with twin heads. A further 

two or more heads may be used in conjunction with the main control unit 

(left), in some circumstances, The SPARCATRON process of spark 

erosion is established in the toolmaking industries for press tools and dies in 


cemented carbides and hardened steels. It has many applications in the MANUFACTURED BY 
making of dies and moulds for diecasting, drop forging, hot brass stampings, 
IMPREGNATED DIAMOND PRODUCTS LTD. 


plastics, rubber, ceramics and wire drawing and extrusion dies. 


SPARCATRON 


SPARK EROSION EQUIPMENT 


Toni SPARCATRON process of spark erosion by 


/ 


Sole Selling Agents Great Britain and N. Irelan 


BURTON GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM 


2 Telephone STECHFORD 3071 
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O/L and PETROL 


b “4, CASKET MATERIALS 


DISTRIBUTORS OF MATERIAL 
IN BULK FOR CT. BRITAIN 
J.A.NORDBERC LTD 
171 QUEEN VICTORIA ST., 
LONDON. 
E.cA 


~ m Tel: Centra/ 9678 


FOREIGN & COLONIAL 
ENQUIRIES TO 
H.JACKSON LTD 
OAKENCLOUGH, CARSTANG 
Nr. PRESTON’ 
LANCS. 


Tel: Garstang 8 





M.I.OIL SEALS 


_ GEORGE ANGUS & Co [TP (ip 
NEWCASTLE UPON TYAS. ch 
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Europe’s largest 
malleable producers 


Ease of machining is just as characteristic of Ley's ‘ Black 
Heart’ malleable castings as their strength and rigidity. 
Ley’s castings are being used more extensively for 
exacting requirements. 

The illustration shows a rear axle housing for a famous 
automobile, with special cored lubrication passages. 


LEY‘S ‘BLACK HEART’ LEY’S ‘ LEPAZ’ 
MALLEABLE CASTINGS : MALLEABLE CASTINGS: 
Elongation : 18% Elongation : 6% 
Yield Point : 16 tons p.s.i. Yield Point: 21 tons p.s.i 
Tensile strength : 24 tons p.s.i. Tensile strength: 35 tons p.s.i. 


We offer your designers the full collaboration of our engineers. 


LEY’S MALLEABLE CASTINGS COMPANY LIMITED, DERBY 
TELEPHONE : DERBY 45671 
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MOLYBDENUM’S PLACE IN INDUSTRY 


NO NATION 
IN THE WORLD... 


is keener in its machining methods than the U.S., or is 


more experienced in basing its methods on practical results. 


lt is therefore significant that in recent years 80—90°, of 


the high-speed tool steel used in the U.S. has contained 


Molybdenum. 


The steel has cost less, and Molybdenum has been free 


from violent price fluctuations. 


IN GREAT BRITAIN 
Molybdenum has not made 
the same headway—it had a 
setback in war years, when 
manufacturers were unfamiliar 
with its heat-treatment. 


This, however, is simple 
and straightforward, and the 
production of Molybdenum- 
containing steels is rapidly 
extending. 


GO FORWARD WITH MOLY 


PRONOUNCED ‘MOLLY’ 








CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1 
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B. O. MORRIS LIMITED 
MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone: Coventry 508/ Telegrams; ‘MORISFLEX COVENTRY’ 
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2; a= 6& Cycle times 74—~922 


Spindle speeds 80-10 


| ” = 6 Cycle times 2—133 se "= Cycle times 7—602 secs. ” Cycle times 9—923 secs. 
Spindle speeds 247303 2 6 Spindle speeds 111-1302 r.p.m. 3; same 4 Spindle speeds 60—800 r.p.r 
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RANGE of BAR and CHUCKING 


Cutomatices 


Throughout the World, production engineers whose daily 
concern is the high-speed output of turned metal parts are looking 
to automatic equipment for the solution to the insatiable and un- 
precedented demands of the mass-producing industries. 


More and more are finding the solution in the Wickman range 
of multi-spindle automatics. With a background of nearly twenty 
years development and a fine record of high-production service to 
the metal-working industries these machines offer an immediate and 
lasting solution to the problem of rising labour costs, higher over- 
heads, and the handicap of limited factory space. 


Universally recognised as the most accurate machines of their 
class, fast, and versatile, and with a wide range of supplementary 
attachments, their scope of application covers the field of repetition 
production up to 3}” diameter for bar work, and up to 9” diameter 
for castings, forgings and other chucked components. 


The incorporation of the exclusive 
Wickman autosetting mechanism en- 
ables tool slide feed strokes to 
be set by the simple adjustment of 
sliding levers against graduated 
scales, and without changing cams. 
The feature reduces setting-up and 
change-over times and permits fast 
automatic production to be employed 
for the economic machining of small 
and medium batch quantities. 


yr: 
WICKMAN LIMITED 


MACHINE TOOL DIVISION BANNER LANE + COVENTRY «+ ENGLAND 


” “_ 6 Cycle times 10-6—1297 secs. 7: , ai Cycie times 109.1408 secs Y ae Cycle times 17-7—1968 secs 
63 Spindle speeds 78-1302 r.p.m. d 6 Spindle speeds 77-1004 r.p.m 9 4 Spindle speeds 43-554 r.p.m 
. 
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when HOT AIR 


makes good sense 


Sometimes hot air makes good sense! Where 
heat-treatment is concerned, for instance. For here, the 
forced circulation of heated air provides the best 

available medium for tempering, secondary 

hardening, the heat-treatment of light alloys and non-ferrous 
annealing. Wild-Barfield have brought the forced 

air circulation furnace to the highest standard of perfection. 
Their furnaces permit precise control of temperature and 
time with simplicity of operation and 

maintenance. They will be glad to supply further 
information and make recommendations 


to meet individual needs. 


FORCED AIR CIRCULATION FURNACES 


ELECTRIC 


LD 
fea RFELD )) For ALL HEAT-TREATMENT PURPOSES 


FURNACES , 
. YZ 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


RD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 ( 


ELECFURN WORKS ITTERSP* 3 lines) 
we. 28 
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Spey ee 
Fah, 


90,000 miles 

more paylife 

for your flee 
vehicles! 


Sound like an extravagant claim? It isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 


§ No idle vehicles, no downtime—each vital 2 Because lubrication is complete and constant, 
chassis point is automatically lubricated at peri- chassis bearing wear is reduced to a minimum, 
odic intervals while the vehicle is on the job, a promise of longer chassis life. 

carrying payloads. 


Add to these the many other advantages of a Clayton automatic chassis lubricator—- 
reduced maintenance costs; fewer replacement parts needed; less lubricant used; 
lower labour costs—and it’s easy to see where your §0,000 miles of extra paylife 


come from. 
‘Phone or write us for more information. A qualified Clayton engineer will be glad 


to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME COUNTIES BY UNIVERSITY MOTORS LTD, LOTS ROAD, LONDON, S.W.t 


CLAYTON DEWANDRE co. iro. 


TITANIC WORKS, LINCOLN + PHONE 11305-9 
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cuts costs 
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be hardened 








Specific d zones can 
under automatic control and with 
negligid' distortion OF scaling of 








Quickly interchangeable, 


the worr 
Maximum length of work 














standardised control cams and in-. 
Maximum diameter of work 14” 
ductors permit several different jobs 
Hardening zone selection Cam 
to be ru! economically In successive Maximum hardening speed 14” sec. 
batches Maximum return stroke speed 6” /sec. 
Typical production (12” stroke) 300/hr. 
| ed are typical induction 
} ed gutomobile rocker Typical operating cost 0.17d/piece. 
{ selector rod 
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EUR IUCo 


Over 85 years experience of forging techniques is exemplified 
present range of EUMUC O equ pment The bere fits of this ex pe 
can be yours for the asking. 


WRITE TO THE SOLE AGENTS FOR THE UNITED KINGDOM 


am Ve 
WicKM™MaA N4 Ls T E 
4 KEI) MACHINE TOOL DI‘ | PLETCLHAMSTELAD | ii 
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Tractors have to be tough. So they build 


them in steel and use it for vital moving parts. 


Greater 


Implements that sow and reap and mow, 


Y id % they too are made from steel—usually steel by LEE. 
‘ Manufacturers of Cold Rolled Strip, 


Bright Bars and “Trubrite’ Stainless Steel, their 


ey 


ee Sa RS otis 


field of operation is amazingly large. 


LEE ip. 


HEAD OFFICE AND WORKS TRUBRITE STEEL WORKS - MEADOW HALL ° NEAR SHEFFIELD 


ARTHUR LEE & SONS LIMITED 
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Please send sample ‘REDCAPS’ in the following sizes 


CAPS PLUGS CAPS PLUGS 
‘ 
BSP SIZES B.S.P SIZES ASA SIZES ASA SIZES ¢# 
‘ 


Super Ow SEALS 
AND GASKETS LIMITED 


FACTORY CENTRE «+ BIRMINGHAM 


Name and Address of Company 


r 
! 
! 
' 
j 
| 
j 
j 
! 
| 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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* «fp Type Worm 
One of our ork on the traverse motion 


on Units at w 
gymange a hoist in our stores at Milnrow. 


Taking our own medicine 


MADE UP FOR YOU IN A FEW DAYS 
- F A Standard Type Holroyd Worm Reduction Unit 
over our works you’d think we liked the taste of ns a 

with a stock ratio can be made up, packed and 
our own medicine better than Lancashire hot-pot. despatched to you within a few days. Special 
units or worms and wheels made to order take a bit 


To see the way we use our own Worm Units all 


But it’s just because these units do so many jobs 

. : r. For information on our W Jnits 

so very well. Which is what you’d expect from henge % mm on our Worm Units, and 
on new applications for them (like the crane traverse 


their prescription —special metals, rigorous testing, gear in the Mlustration) drop us 0 line at Milarow, 


and 50 years’ experience. This formula can be... Lanes, We'll be glad to help you all we can. 


Hol royd WORM REDUCTION UNITS 


Come along and see us on STAND Me. 133 

Mechamceal Handling I xhubition, 

Earls Court, Lond "I, May 9 19 

STAND Wo. 6, /nternational Machine Tool Exhibition, 
Olympia, London, June 22-—July 6 


LANCS + TELEPHONE: MILNROW 555388 
16 
41 


JOHN HOLROYD & COMPANY LIMITED - MILNROW 
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at speeds 


up to 
15; feet 


a minute 


This is the AZOFLEX Model 42/63 Mark II Combine Printing and Developing Machine. 
Designed to be handled by one unskilled operator, it can be run at speeds ranging from 6 inches 
to 15} feet per minute with any of the wide range of AZOFLEX photo-printing 
materials to give @ continuous output of first-quality prints from drawings, plans and 
other originals up to a maximum width of 40 inches. Special features of the machine include a 
suction feed device, controlled cooling of the exposing cylinder, patented micro-grooved 
rollers to ensure perfect development at all operating speeds, and complete synchronization of 
the exposing, developing and print delivery units. Dry, flat prints, ready for 
immediate handling, are produced with the minimum of trouble —there is no mess or smell and 
special darkroom accommodation with water and drainage services is not required. 





There is a comprehensive range of AZOFLEX machines and 
materials to meet the requirements of every type of organiza- 


tion. For descriptive literature, please apply to Ilford Limited, 

eI | Azofiex Department AZSV, 104 High Holborn, London, W.C.1. 
a ZO x Tel.: HOLborn 3401). Demonstrations of the Azoflex process 
can be seen at the above address and also, by appointment, at 


Ilford Limited, 22 Lloyd Street, Manchester, 2. (Tel. : Deansgate 
a 4233) and in other principal cities. 








PHOTO: PRINTING MACHINES AND MATERIALS 
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. PROVED IN SERVICE 


Smallest in the DAVID BROWN range, the 430C 4-speed 
Gearbox has proved itself as a completely dependable unit 


designed for light commercial vehicles up to 25 ewt. 
capacity. 

Outstanding features include quietness and ease of operation, 
simplicity, sturdiness, low weight to strength ratio and 
exceptionally short overall length, Here is a compact unit 


that will fit simply into chassis layouts within its range. 


Specification £393.22, 
giving complete details, 


ts available on request. Ym te 
Pay 
AD . 4 
if Tt j 
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STANDARD GEARBOX RANGE 
a Max. bk ngine i “No of 
ype Torque (lb/ft) Speeds 


~—- 4 








430C 90 





437 
542 

45 
045 














$450 
557CM 
2-speed epte yelic unit—either overdriveyor 


underdrive, suitable for 350 lb. ft. maximum 


engine torque. 























These units are available with either an 


overdrive or direct top gear 


tT Synchromesh for all speeds 
THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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The Steel Company 
of Wales Limited 


THE MOST IMPORTANT MANUFACTURER OF 
MILD STEEL FLAT ROLLED PRODUCTS IN EUROPE 


STEEL SHEETS and COILS up to 72’ wide 
PLATES wp to -75" thick 


TINPLATE //ot-dipped and Electrolytic 


Details of the new selling arrangements effective from 3lst March, 1956, 
have already been sent to all our Home Trade customers. 


Further information is available on request, from 


THE SALES CONTROLLER, THE STEEL COMPANY OF WALES LTD. 
CHESHAM HOUSE, REGENT STREET, LONDON, W.1 


TELEPHONI! REGENT 7941 (10 LINES) 
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TURN to 
FLASHERS 


C.A.V. Flasher Indicator Equipment is designed especially for use on public service 
and transport vehicles, and is robust in construction to ensure trouble-free operation 
The optical design of the lamp units is carefully planned to give maximum visibility 
and attention value. The motor driven flasher unit is positive in action and gives 
80/90 flashes per minute. Three types of lamp are available: Circular for front or rear 
mounting; side mounting type, a most popular fitting; and arrow type for rear mounting 
(and front also if required). All are single purpose lamps, giving unmistakable signals, 
even in bright sunlight. Self-cancelling switch (illustrated) with adjustable time delay, 


or simple hand cancelling type as required 


FLASHER INDICATOR EQUIPMENT 


J 


Motor driven flasher Self-cancelling switch 


unit with cover removed. with warning light. 


The World's Leading Manufacturers of 


FUEL INJECTION and ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 
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FERODO LIMITED CHAPEL-EN-LEI 
{ Member of the Turner & Ne 


Automobile Engine: 





This spirit of research lives on at 
Chapel-en-le-Frith. In the laboratory 
and Test House of the Ferodo fac- 
tory, scientists and technicians still 
search for new materials, new meth- 
ods of manufacture, new standards 
of safety and dependability. What- 
ever developments may come in the 
automobile industry, you may be 
sure that Ferodo Limited will have 
friction materials ready to match 
them. 


rbert Froodl would have wished it to be 


BRAKE LININGS - CLUTCH FACINGS 
FANBELTS 
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in 
~ STERMETS= 
val 


REGD. TRADE MARK 


i 


pioneers 
of 
progress 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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THE INTERNATIONAL 
MACHINE TOOL EXHIBITION 1956 


ww 
WE WELCOME YOU TO 
STAND 65 


Grand Hall Annexe and 


STAND 407 


National Hall Gallery 


PRECISION 


rT? 
| BARNESDAIL | 


Fully Automatic with 
Plugmatic Sizing 


BARWESDRIL New No. 223 Honing Machine sizes bores accurately, with 


selective finish, removing stock to predetermined limits. Roundness 


Write for full 
information 


Ask for Bulletin 


straightness, finish and size are automatically controlled through 
BARWESORIL Plugmatic Sizing which gauges the honed bore direct 
This new method offers you one type of sizing for regular, counter 


bored or blind end bores 


DEVONSHIRE HOT 


GASTON E. MARBAIX LTD oH 


PHONI BATILKSLA #668 (6 line 
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NEW AIR TOOLS < 
HAVE 50/ MORE POWER 
AND NEAR - SILENT 
OPERATION 


Big advance in small 
power tool design 
introduced by 
Consolidated Pneumatic 


A number of new tools which will interest production 
men in all fields of industry have recently been added to 
the large range manufactured by Consolidated Pneumatic. 
Their outstanding virtues are lighter weight with greatly 
increased power. The first is a small Screwdriver Model 
CP-3008, for which a variety of screwdriving attach 
ments are available. An important feature of this tool is 
its quiet Operation, It has been designed wit! super 
sonic exhaust-—a great advantage for production line 
work where a number of tools are in use. TI odel is 
also available as a 4° and 4” Drill with lever type throttle 


é ’ This CP-3008 Screwdriver has a y 
New high power unit type motor supersonic exhaust to reduce noise, Model CP-30!7 al ee _— 
In the new line of drills is Model 3017 for the }" to 4 ? ” , a pe Ag - ya = ye he ged 
range, made as a straight model with lever throttle or optional 
with a pistol grip handle, These small tools of under 7° 
length are built with a new high power ‘unit type’ air 
motor giving 50°%, more power than previous models of 
the same size. This power means highspeed drilling 
without stalling or break through, and enables deep holes i 
to be drilled in high strength alloys with comparative ease. ff 


ww 
Range for capacities of i and 2 The CP-3008 Drill is made in 
speeds to sult %” and }° drilling, The CP-3075 Drills are designed 

For capacities of 4” and 4”, Consolidated Pneumatic is under 7° long and weighs onl fort" and ¢" drilling and can also 

has introduced the 3075 range of drills with offset handles " bh. Fitted with removable be used for 1" woodboring. All 
- : , chuck guard. speeds have offset handles 

These also have the new ‘unit type’ motor giving 50% 
more power. They can be supplied with chucks for deep 
hole woodboring up to 1° diameter. The introduction 
of these new lines into the already extensive CP range i’ 
provides a complete selection of smal! tools for al! classes 
of work, This includes impact wrenches for nut running 
operations and a very complete selection of acro riveters 
The CP range of grinders, too, are all of the modern 


ats, ONS neumatic 


provided in literature freely available on request MAKERS OF HIGH CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


CONSOLIDATED PNEUMATI(¢ rOOL COMPANY LTD., 232 DAWES ROAD, LONDON, 5.W.6 
cr 70 
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for the best in a// engineering uses 


there are Kirkstall Bright Steel Bars 


Airkstall Forge 


Engineering Limited 


LEEDS 5, YORKSHIRE ? TELEPHONE: HORSFORTH 2821 
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SERVING A BUSY INDUSTRY 


Service to an industry goes beyond mere material 
bounds, indeed, the Owen Organisation has grown hand 
in hand with every development of the Motor Industry 
from the very early days. 

This industrial Group of over 40 member companies 
has the scope and versatility to meet the demands of 
practically every branch of the industry, either on the 
production lines or in the office and factory. 

Certainly the Owen Organisation keeps a busy industry 
busy ! 

rheir products include: 

CHASSIS FRAMES—ROAD WHEELS—AXLE CASINGS— 
FUEL TANKS—FRONT AND REAR COMMERCIAL 
AXLES—CAR BODY SHELLS—PRESSED PANELS— 
COMMERCIAL VEHICLE CABS—SUPERCHARGERS— 
PRESSED COMPONENTS—BOLTS & NUTS—SPECIAL 
TURNED PARTS—CASTINGS—STRUCTURAL STEEL- 
WORK—STORES AND SERVICE EQUIPMENT—SHELV- 
ING—-LOCKERS—PALLETS AND FORK TRUCKS FOR 
MATERIAL HANDLING 


RUBERY OWEN 


and associate companies of 


THE OWEN ORGANISATION 


RUBERY, OWEN & CO. LTD., P.O. BOX 10, DARLASTON, WEDNESBURY, STAFFS. 
elephone: James Bridge 3131 (32 lines) 
London Group Office: Kent H Market Place, Oxford Circus, London W.C.1. Telephone: Museum 890! 
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FRUSTACON.. 


... the first 

scientifically designed 
flexible mounting y 
fitted to the er 
I.F.S. of a Production Car 


SILENTBLOC LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2100 
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The * Frustacon mounting fitted to 
the IFS of the Rover ‘75 


Sectioned to show rubber 


To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the I.F.S. of the Rover ‘75’ 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentblo< 


Ltd 





for 
heat-treatment 
casehardening 


brazing... 


. ++ consult the ‘Cassel’ Heat-Treatment 
Service, which offers a complete range of 
salts, furnaces and technical advisory 
facilities to meet all problems. Take the 
isothermal treatments — austempering and 
martempering —for example, By the use 
of these processes, which are peculiar to 
the salt-bath method of heat treatment, it 
is possible to impart to a steel certain 


properties that cannot be obtained 


by any other meanay 


“© The — 
* Aus in s 
compared with and pered to 
same ; 
Martem distortion and far 
sk of hardening 


eee S ul 


‘Cassel’ heat-treat erv 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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HERE, THERE, 
AND EVERYWHERE... 


Whenever there’s a drilling job to be done... 
rely on Black & Decker Drills to do it faster, cheaper and 
BETTER! There are 16 models in the B & D range with capacities 
from %" to 1° in steel and double these capacities in hard- 
wood. Use them to drive hole saws and wood augers ... 
convert them into powerful drill presses with B & D drill 
stands. These versatile drills are used by craftsmen all 
over the world... they are part of the famous Black & Decker 
range which includes Saws, Sanders, Grinders & Screwdrivers. 


Blocks Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 





BLACK & DECKER LTD - HARMONDSWORTH - MIDDLESEX 


The “4 4.0. Orill with carbon removing 
brush quickly removes carbon from valvi 
ports, cylinder heads and piston tops 


B&D Drillg with Hole Saws cut clean 
round holes in instrument panels et 


f 
a at 


TOWSON, USA TORONTO, CANADA * SYDNEY, AUSTRALIA * MEXICO, DF SAO PAULO, BRASIL 
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Smee's 2454 
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INCREASED 
UP TO 20°, 


INCREASED 
UP TO 15%, 


3 DIAMOND LIFE 


INCREASED 
UP TO 25", 


Write NOW 


for Catalogue 
No. G-644-E 





Grinding Wheel Balancing 


An exclusive feature 


of the NEW 
CINCINNATI No. 2 


CENTRELESS 
GRINDER 





It provides a simple, precise, automatic method of balancing the grinding 
wheel—within 20 seconds-——while the spindle rotates at its operating speed 
. » » eliminates vibration and resultant chatter on the work . . . permits more 
effective stock removal . . . reduces wheel cost per piece. 





Unclamp . . . wait until the gauge needle stops vibrating . . . reclamp 
That's all the operator has to do to attain perfect wheel balance. 











Filmatic spindle bearings and automatic grinding wheel balancing constitute 
a team that can’t be beaten for lower cost precision centreless grinding. 
Filmatic bearing principle, Wedge-shaped oil films between spindle 
diameter and shoes, created by spindle rotation, build up to a high pressure. 
No need to adjust Filmatic bearings—ever ! 


& 


} 
i 


Nl\y 
atl 
i \ 


Cincinnati Automatic Grinding Wheel balancing, Even a slight degree of unbalance in 
regardless of the skill of the operator, results conventional static wheel balancing results in a 
in smooth, even cutting action as indicated by variation of grinding wheel sparking. 

the uniform sparking. 


CINCINNATI MILLING MACHINES LIMITED - BIRMINGHAM 24 
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Quality 
Products.. 





, 


i 


eee ee ee ee oe 


-ee es 


’ , , ’ , ’ , ’ , * ’ ’ ’ ’ , 
Ce ee tata tata tatadadadadededcad 
o./0./% DD LD SE EE LE 


ee 


VIM LEATHER 
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VIM Leather 


vital part in the of tion 


hydraulic, pneumat other 


mechanisms, 


Resistant to oils, a 
water and high temp 
are guaranteed to 


twice a8 long as an 


packing for similar 


We have in Birming! 





Packings Division iding a 


well-equipped factor gaged in 


the production of t lebrated 


Vim Leather Pack Precise 
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BIRMINGHAM - 4- ENGLAND 








Works and Depots at; Birmingham, Manchester, Liverpool, Southall (Middx.), 





Bristol, Glasgow 
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solderless wiring @ systems for automation 


LOWER ASSEMBLY COSTS 


» Brochure A.E, sent, or demonstration at your own Works 


AIRCRAFT-MARINE PRODUCTS | (GT. BRITAIN) LIMITED 


London Sales Office 60 KINGLY STREET LONOON. WI. Te REGent 25 


Works: SCOTTISH INDUSTRIAL ESTATES PORT GLASGOW, SCOT 


19000000200 
reer 
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When it comes to WELDING 


Automatic Welding ? 


We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 
materials, expert servi all from one old-established and reliable firm. 


External and internal welding 
of Class 1 boiler drums, by the 
Fusarc process. Note the versa- 
tle cantilever—supported au- 
tomatic welding head; boom- 
type internal welder (right 
with effective welding traverse 
of 15° 0°; and the adjustable 


motorised roller bed, working 





in conjunction with an idler 
bed unit. All manufactured, 
installed and serwced by 
Quasi-Arc Limited—and onl 
one of many complex auto 
matic welding installations 


now in production 


Continuous Welding Unionmelt 

Processes The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash, It is rapidly 
expanding into light plate welding as well as 
in heavy fabrication work. 


Welding Manipulators 

Fusarc Quasi-Arc supply a wide variety of manipula- 
rhe biggest-selling covered elec tive equipment from manipulators and 
trode process in the wor id in its field positioners to roller bed units. They are built 
the most economical. | vith its visible on years of experience and development and 


(Quasi-Arc are the only | ho make and 
sell two continuous a arc welding 
| 


processes—Fusarc and elt, with all 


their present-day varia 





arc, runs fast and effi ! gives excel can be incorporated with any welding process 
lent results both ind tdoors. | in complete automatic welding installations. 


The inte ties Of The Quasi- Arc Company Limited and Fusar¢ 


Limited Ry n processes 


Quasi-Arc  Fusarc - Unionmelt Sigma Helianc - Twin-Are 


have been , l in order to provide a thoroughly comprehensive 
and effect the welding industry 
The headgu he new organisation— named Quasi- Arc Limited 


are at Bilstor ffordshire, with works at Bilston and Gateshead 


BILSTON STAFFORDSHIRE 
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INTERNATIONAL 
. MACHINE TOOL 
ery EXHIBITION 1956 


f, — June 22-~ July 6 
a Otympia Lender 


EMPIRE HALL, FIRST FLOOR 
STAND Wo. 517 


Automatic cleaning 
and degreasing equipment 
for the production line 


Here are two examples of recent Dawson installations. The 
machine shown above was supplied for washing shock 
absorber tubes. It is arranged for automatic feed and 
discharge and handles various sizes of tube. 


The machine on the right is a duplex type designed for 
direct loading from automatic machines producing gas 
fittings. It is electrically heated and is equipped with screw 
feed. 


lf you have a cleaning or degreasing problem, we can 
probably help you. Dawson machines cover a wide range 
of applications from small nuts and bolts to large castings— 
and are supplied in types for mass production systems or 
for batch work or occasional use. 


Soles & Service for... DRUMMOND-ASQUITH » « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 lines) Also at LONDON: ‘Phone Trafalgar 7224 (3 lines) and GLASGOW: ‘Phone Central 3411 
HF 123 
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$ tg. The Motor Industry relies on... 
7~ 


(i ™™ 


Radtography ' ' ; () ? V 


7 In research and development, in 

omponent : . ; 

Inspection design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


“kK 
“is The Ilford Techmcal Information Book is an 
indispensable work of reference for all engaged in industrial 

and scsentific photography. It contains full technical data for 
Ul Ilford sensitised marerials with useful information 

on exposure, processing and the various technical 


upplications of photographs 


Photographs reproduced by courtesy of Rolls-Royce Lid 


Ph tographi 


ILFORD LIMITED ~ ILFORD LONDON 
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— OBSERVED FUEL CONSUMPTION TESTS AT SILVERSTONE 


163 FUEL SAVING ON TH 
ROVER 90° aveock 


COMPARISONS IN M.P.G. 


Without 
Overdrive Overdrive 


TRIUMPH TR3 32°86 | 37°46 


(1991 c.c.) 





VANGUARD III 30°21 34°69 


(2088 c.c.) 


HUMBER HAWK 22°84 | 27°54 


(2267 c.c.) 
ROVER ‘*90”’ 
__ (2638 cc.) 


JENSEN 541" 22-43 | 29-04 


(3993 c.c.) 








26°01 31°22 


Taking an average for the five cars tested with the 


overdrive unit in operation the reduction Oo 
in fuel consumption was approximatels Oo 


LAYCOCK ENGINEERING LIMITED — SHEFFIELD 


Under exclusive licence from Auto Transmissions Lid., Coventry 
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Overdrive 


Among the many cars R.A.C. tested at Silverston 
recently, the Rover “90° gave impressive proof of th 
petrol-saving advantages of the Laycock de Normanvill 
overdrive. The test run with overdriy IN” showed a 
16°,, decrease in consumption compared with an overt 
drive “OUT” run. The Laycock Overdrive also offer 
exclusive advantages of complete driver control 
fully power-sustained changes, and positive engin 


braking under all conditions 


Lid 


irical 




















MEDIUM 


duty 











AVY 


duty 





For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes. Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specif b. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim... 


GIRLING. 


GIRLING LIMITED THE BEST BRAKES IN THE WORLD : 


i way out ANEAD—} 


BIRMINGHAM 11 
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| M BALL AND ROLLER BEARINGS 
RANSOME'& MARLES BEARING CO. LTD 


NEWARK -ON-TRENT 
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SCTVICe 


500,000 miles... 


1,¢ 


clutch wear practically nil 


and for safet 


Gon °° and Woven 
Brake Liners o/ marse ! 


eeeeee 


COCR Hee 


HELVAST a&o67 
BIRMINGHAM «5 M 
BLACKBURN 664: 
BRISTOL, avaig 
CARDIFF 27026 
CARLISLE a1 58% 
CHESTER 272% 
COVENTRY 64914 
DUNDERF 1724 


We shall be happy to supply full details 
and technical information on request 


A Nation-wide chain of depots to serve you 


EDINBURGH 1 Central 4244 
GLASGOW Ca Central 4504 
HARROGATE 67054 

HULI 
IPSWICH 
LEEDS 43 20664) 5 

LEYTON Leytonstone 6068 
LIVERPOOL Royal 
MANCHESTER 3 Blackfriars 


Central 2072 
po2j 


$202 and 1261 
Oto 


NEWCASTLE-ON-TYNE 2 


SMALL & PARKES LTD .- 
LONDON 


27142 and 27942 


Hendham Vale Works - 


76 Victoria Street, S.W.1 


NOTTINGHAM 43646 
SHEFFIELD 1 assag 
SOUTHAMPTON 21276 
STOKE-ON-TRENT 44021 
WIMBLEDON 4248/9 
Republic of Ireland 


DUBLIN, 35 Westland Row 
66597 and 66518 


Manchester 9 
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ALCAIL con ESSO! 


(PATENTED) 


FOSTER WHEELER LTD fabricates further extensions 
to Esso’s gigantic Oil Refinery at Fawley, Southampton 


Fabrication of the REACTOR, part of the new HYDROFORMER unit being built by roster 
WHEELER LTD. for the ESSO PETROLEUM CO., LTD. The ARCAIR Torch is being used to back- 
gouge the outside welds, prior to welding the inside seams. The shell plates of this vessel are 24” thick 
Construction must meet the stringent requirements of the A.P.I.A.S.M.E. code and is subject to 
100%, X-Ray inspection. Lincoln machines and Fleetweld 5 electrodes are being used throughout 
The Arcair Torch saves on cutting and gouging up to 80°! This new patent complete unit 

uses Only electric arc and compressed air. Air-cooled for operating-comfort, with self 

aligning rotating jet for adjusting carbons to all angles. Melts any metal by electric 

arc, then dissipates the molten metal by continuous high-velocity compressed air, Special 


Arcair copper-coated graphite carbons, in 7 sizes, are used. 


Arcatr CUTS COSTS! 


Write for full information to sole European manufacturers and distributors, Dept. U 
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Argonarc being sed 
a to weld an aluminiur 
wing penel ol the Aust 


Princess saloon body 





®y, a 
Bin - 
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Faster welding with ARGONARC 


Wherever aluminium is welded in the Motor eliminates the use of flux—so there are no 


Industry the British Oxygen Argonarc pro- post-weld corrosion problems and no ex- 


pensive post-weld cleaning. It produces a 


cess is extensively used. This high-speed 
joint which is strong and indistinguishable 


welding process makes sound, bright welds, 


free from porosity—with little or no distortion; from the parent metal when dressed. 


=P5Sew f= afi) o> @ fee >~ 


British Oxygen Gases Limited, Industrial Division, Bridgewater House, S!. James's, London, $.W.1 
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Te Jebaurhef Cully 


THE FINEST TOOLROOM IN THI 
COUNTRY IS AT YOUR DISPOSAI 


With over 30 years experience C.V.A. offer you 
unparalleled service in the manufacture of Plastic Moulds, 
Press Tools, Jigs & Fixtures and special purpose machinery 
If you require the highest quality and a competitive price, 


please send your enquiries to . 


C.V.A. JIGS, MOULDS & TOOLS, LTD. 


N « 2 FACTORY HOLLINGBURY, BRIGHTON 6 SUSSEX 
ELEPHONE: HOVE 48201 CABLES & TELEGRAMS: “CEVEATOOLS HOVE 
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0 sores 18 CcomUlele 
WIlhouh..... 


lar ine STOCK BARS 


Meehanite Metal is readily available in a wide range of 
bar forms, solid or cored, in tensile strengths reaching 
to the steel range of 25 tons per sq. inch. Meehanit 
bar contains other properties of both cast iron and steel 
close grain and homogeneous structure enabling it to take 
an extremely high polish. It is readily machinable and 
may be heat treated. Wear resisting or heat resisting 
grades can be supplied if required 
Pe ee ee we Mecehanite stock bars can be machined into Gears, Ring 
the excellent machining Discs, Collars and many other components applicable to all 
qualities of Mechanite and branches of industry There is a growing demand fer a 
the uniformity of the metal material which will conform to the various stringent 
Hegre EvenEe 6) He Sone specifications, depending on the user's application 
Meehanite stock bars meet this demand in a form which 
offers convenience of stocking and speed of despatch 
No one type of iron is suitable for every type of service 
and Meehanite stock bars are produced under four general 
classifications according to the purposes for which they 
are likely to be required 


Write for a copy of the booklet 
“The Specification of Meehanite Metal 
rs 


*) 
tan MEEHANITE METAL FOUNDRIES 


AT YOUR SERVICE Cast fron Can Do tt Uf tts 


Quaicast (Ealing Park) Led. London, W.5 Richards Foundries 


Limited. Leicester. Southern Foundries Led. Waddon, Croydon 
Surrey. Winget Led. Rochester. Ashmore, Benson Pease and Co. 
Stockton-on-Tees. The Butterley Company Limited. Ripley 
Derby Cameron and Roberton Limited. Kirkinclloch 
Vi 





Carmichael Bros. Limited. Nile Screet, South Shields. Goulds RiGO 

Foundries Limited. Cardiff and Newport, Mon. john Harper 

(Meehanite) Limited. Willenhall, Staffs. G. M. Hay and Company The 

Limited, Glasgow Cc. A. Parsons and Company Limited 
Newcastie-on-Tyne, 6 


Ve Pend TL Viet af 











THE INTERNATIONAL MEEHANITE METAL COMPANY LTD., MEERION HOUSE, 4, DOWNSIDE, EPSOM, SURREY TEL.: EPSOM 3507/6 
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For all the best engines 


PISTONS 
PISTON RINGS 

CYLINDER LINERS 

VALVE SEAT INSERTS 
VALVE GUIDES 
TABBETS ET Csi 0 


x Fi gare os 


3 ae 4 06s i 
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a ad P ie ‘ : 7 5 .7 age 
SOP ae eee “ax 
ee 


QUALITY PAWS! 


Cogens 
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ED 


JUNIOR THREADER 


A well-established range of high-class 
machine-tools built to our designs by well- 
known British firms. . . 


64” GAP-BED LATHE. Q.c. Feed box. 36 Whit 
and 36 Met. threads. 
*WHIPPET LATHE. 14” Collet or 5” 3-jaw chuck 
DRUM LATHE for boring brake drums and similar 
work 
DRUM SUPER FINISHER for finishing brake 
drums 
*4” CENTRING MACHINE—single or double head 
*No. 1 SIMPLIMIL. Hand feed 7” « 34”. 9 
Auto feed 10” « 4” « 13” 
16” 20” SHAPING MACHINE. 
*6)” and 8)” SLOTTING MACHINES. Swivelling 
head adjustable 10° each way 
No. 1 KEYSEATING MACHINE. }” « 5” 
AUTOMATIC GEAR AND SPLINE MILLING 
MACHINES. 
50” BROACHING MACHINE. 
AUTOMATIC FACE CUTTER GRINDER for 
cutters 4” to 20” dia 
ARDOLOY LAPPER. 
TOOL AND CUTTER GRINDER. 14” swing 
264” between centres 
*GEAR CUTTER GRINDER for regrinding Fellows- 
type cutters 
STRAIGHTENING PRESS. 22” « 3’ 6” capacity. 
ARBOR PRESSES. 7” and 14” Bench. °154” and 
204” Compound types 


*JUNIOR THREADING MACHINE. jf’ bolt 
capacity 


ALFRED HERBERT LTD. 


FACTORED DIVISION, RED LANE WORKS, 
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AUTOMATIC KEYSEATER 


642" GAP-BED LATHE 


*IN STOCK 
Prompt delivery 
of other machines. 


TOOL & CUTTER GRINDER 


16/20 SHAPER 


COVENTRY. PHONE 69221 





cS Ce o. 
a ca CS) Ce C) 
cS 


THE PRECISION PRODUCED GASKET 


For more than 30 years we have pioneered the use of new and improved 
materials specially designed to meet the exacting requirements of the 
Motor Industry. Our gaskets are precision produced to ensure longer life 


and better performance. There is a Coopers Gasket for every application 


Our comprehensive research facilities are always at your disposal, and our 


ible for consultation on all technical problems. 


4 


COOPERS MECHANICAL JOINTS LimMiTtend 
UGH * BUCKS © Tel, 24511/5 


engineers are ava 


Cogent 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis, 


BETTER ROADS 


ey 
76, % 

, FOR 
Ea) BETTER LIVING 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes), 

Double bearing support to rocker shaft. 

End-location adjustable. 

Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 

Trunnion or spigot mounting alternative 


on heavy types. 


MARLES 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines Telegrams: ADAMANT, PHONE, LUTOS 





PRE-SELECT SPEEDS 
REDUCE 
PRODUCTION 
TIMES! 





— r | 
Shown in use at maximum capacity by 
the 


Dennystown Forge Company of Dumbarton on 


the production of marine components, this ARCH 
DALE PRE-SELECT amply supports its maker's claim 
to cut production times to the minimum. Not only 


are penetration rates as high as power and strength 


FOR DRILLING UP 70 . 2 ah STEEL ue can make them, but much valuable time is saved by 


convenient pre-selection from 16 spindle speeds, at 


any time, whether the spindle is running or stationary 
Spindle speeds range between 15 and 1500 R.P.M., 
and the 6 rates of feed, selected by a single lever 
between 24 and 400 R.P.I 


JAMES ARCHDALE & CO. LTD., LEDSAM STREET, BIRMINGHAM 16 
ole Agent ALFRED HERBERT LTD., COVENTRY 
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/BBER COMPANY RUBBER BONDERS LTD 
UNSTABLE, BEDFORDSHIRE, ENGLAND 

















Write for your copies of literature 


dealing with all a» 


“Oilite” self-lubricating bearings. 
‘ K 
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Special Alloy Steels 


a, 


Road Vehicles 


FIRTH BROWN 
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Sa mIiNLESS 


and the automobile industry .. . 


| e is no material more suitable 
ight-work on motor vehick 


taink teel Solid metal 
hout, nothing to « hip, pee I, 
e] 
It 


ind i quickly 


Staink ti trim i 


hly pra tical require 
ind ea ily 
|! merely with Oap ind watet 
tylists are making increasing 


“SILVER FOX” 
STAINLESS STEEI 


¥F 


the metal of the age 


AMUEI FOX 


{ ciated 
KSBRIDGI 


& 
The 
WORKS 


Pat 


C 
United Steel Companies Limited 


use of this gleaming material 
decorative window 


reveals, radiator grilles, lamp hous- 


mouldings, 


ings, wheel discs. Irresistible in the 
showroom, endurable forthe whole 
life of the car. Small wonder that 
the Motor 
world is turning to stainless steel 
the metal of the a 


Industry all over the 


ve, 
5 


OMPANY LIMITED 
ENGLAND 


F 344 


Nr. SHEFFIELD 
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a 9 ‘> " As veidely us@d on Commercial and Passenzer ‘* 
'™ vehicles, Diesel Raticars, Tractors, Cars, etc; 


(fae \\ \ “4 . part a <” Qethd's special coupling has been developed to 
é 4\' ?) ¥ , ie y’ cope with the very high speeds of jet engines 
P ee ‘] : Owing to the use of rubber trunnion blocks as 
fe é Wor” y 7 * the main driving elements, Layrub gives a truc 


cushioned drive, and with theabsence of meta 
SS to-metal contacts, jubrication is not required 


Bh ais j 3 he hth wer Or h ily) 
‘c \c i mo “ Se PVR tay seahovuckeBupremeee 


Here then if a transmission system designed 
for modern times i drive shaft that can be 
installed and almost forgotter 


if you would like to Know the fy | Capab ries 
of these shafts contact us at the address below 














Concentration 


To-day we still remember and hor 


Midcyl tradition long before present 








THE MIDLAND MOTOR Gam DBR CO. LTD., SMETHWICK, STAFFS. 
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IN SOME INSTANCES IT IS CON 
VENIENT TO INSTALL A POWER 
ASSISTED STEERING UNIT'I Al 
1THE BASE OF THE STEERING 
COLUMN THIS ILLUSTRATION 
IS OF THE LOCKHEED UNIT IN 
rHE DAIMLER FREELINE CHASSIS 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 

Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 43333 (60 lines 
Telegrams «+ Sliderule, Sedist London 

The annual subscription inland and overseas 

is £2 17s. Od. including the special number 
Canada and U.S.A. $8-50 


BRANCH OFFICES 

Coventry - 8-10 Corporation St., 

Telephone - Coventry 5210 

Birmingham 2 - King Edward House, New St 
Telephone - Midland 7191-7 

Manchester 3 + 260 Deansgate 

Telephone Blackfriars 4412 

Glasgow, C.2 - 268 Renfield St., 
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LIVERPOOL 


above the Liver Building the famous Liver bird 


shipping and the ceaseless industrial 


on the bus‘ 


that is centred on Liverpool. Skefko’s Branch 


in Dale Street brings all the resources and ex 


ience of the world-wide Organisation 


git to the workshops and drawing boards 


of Merseyside engineers 


Liverpool, 2 


KINGSWAY, 2, Tel: Central 7225/5150. Grams: Skefko 
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Rear Engines 


‘ 

k VERY time a rear-engined car is introduced, because 
British manufacturers do not adopt this lay-out, there is a 
certain amount of caustic criticism, usually not well 
informed. There are, of course, two main disadvantages 
to the rear-engine arrangement, a tendency to marked 
oversteer and inadequate luggage accommodation. For 
many years these drawbacks were considered sufficiently 
serious to make cars to which they applied unsuitable for 
competition in world markets, with cars of more conven- 
tional layout. However, the developments during the 
past few years show that this no longer holds good. 

That Renault, after a number of years’ experience with 
the 4CV, have introduced another model of this type, the 
Dauphine, will undoubtedly encourage further criticism 
of the British automobile industry. However, the intro- 
duction of this model, viewed in its true perspective, 
cannot be regarded as a sound argument for the adoption 
of the rear-engine layout, even for the smaller British cars, 
although no one will deny that there are advantages as well 
as disadvantages in the arrangement. 

So far as the Renault organization is concerned, there 
were sound reasons for using the same type of arrangement 
for the Dauphine as for the 4CV. In the first place, this 
allowed the maximum standardization of components 
common to both models, so that commitments in respect 
of new tools were minimized. Moreover, the new and old 
models can be produced side-by-side on the same produc- 
tion line so that the dislocation of production that is inevit- 
able when extensive re-tooling has to be undertaken has 
been avoided. Another production advantage, and not a 
small one, is that the relative outputs of the larger and 
smaller models can be easily adjusted to suit fluctuations 
in demand. 

The trend of events indicates that Renault will feel 
themselves to be committed to this layout for another 
seven years ormore. Therefore, barring unforeseen develop- 
ments, the design may have a total run of about twenty 
years before radical changes are made. This situation 
is not without parallel, since the experience of other manu- 
facturers of rear-engined .cars, and for that matter of 
front-wheel-drive designs also, has evidently been similar. 
This certainly underlines the seriousness with which a 
decision to change to an unconventional layout must be 
considered. 

It is of interest to study the fundamental design changes 
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that have been made to improve the Dauphine in 
comparison with the 4CV, because they do give an indica 
tion of the lessons learned from experience. The disadvan 
tage of inadequate luggage space has been in great measure 
overcome, This has been effected by increasing the length 
of the bonnet and the height of the scuttlhe—an arrangement 
that does not spoil the proportions of the car, since the 
4CV was exceptionally short—and the increase in height 
has been offset by a downward slope of the bonnet towards 
the front. 

In comparison with the 4CV, the handling characteristics 
have been improved by increasing the wheelbase and by 
lengthening the vehicle. This addition to the length, of 
course, has increased the space available for passengers, 
and has also allowed the front passengers to be seated 
further forward so that a greater proportion of their weight 
is taken by the front wheels. Nevertheless, the increase 
in the length of the bonnet, despite its advantage in provid 
ing more space for luggage, is in other respects a retrograde 
step. This is because it is contrary to the primary aim in 
adopting the rear-engine layout, which is to provide the 
greatest possible interior space within a given overall length 

For larger cars, where good handling characteristics and 
comfort are more important considerations than economy 
in space, there is scarcely any merit in the rear engine layout 
For small cheap cars there is a case, though not an over 
whelming one, for its adoption, on the grounds of produc 
tion economy, this case would be strengthened a little if 
independent rear suspension were to become regarded 
as an essential feature of passenger cars 

There can be little doubt that by combining the best 
features of different models, even better designs than those 
already in production could be evolved. For example, by 
the adoption of the general arrangement of the Dauphine, 
with the rear suspension of the Fiat 600 and the wide track 
of the Volkswagen, most of the disadvantages inherent 
in the rear-engine type of design might, to a large extent, 
be overcome. 

The crucial point for the British manufacturer is, of 
course, whether a change from the conventional layout 
would lead to greater exports. ‘To that question, we are 
certain, the answer is ““No.”” Nor are we forgetting the 
spectacular advance made by a rear-engined car in export 
markets during the past two or three years, as this advance 
is in spite of, and not because of, the engine layout 





A mock-up of a front suspension 
assembly incorporating a Lockheed 
power-assisted steering installation 
and a low pressure, rotor type 
hydraulic pump unit 


LOCKHEED POWER-ASSISTED STEERING 


A Range of Units Designed for Different Types of Application 


ry’ 

| WO different types of Lockheed power-assisted steering With the constant pressure system, when the valve is in 
units are manufactured by Automoti ducts Co. Ltd., the neutral position, all the valve ports are blanked off and 
Leamington Spa. One is the integ: e, in which the _ 80 there is no fluid flow. This system requires the incorpora- 
power assistance unit is built into the steering gear at the — tion of an off-loading valve to prevent the pump from running 
base of the column. In this categor re is the Daimler under pressure all the time and thus absorbing an excessive 
Freeline installation, The second is t nkage type, which amount of power and wearing out rapidly. The hydraulic 
can be made either as a one-piece unit incorporating both accumulator, the primary function of which is to store energy, 
the valve and the steering jack, or a two-piece unit, in also prevents the off-loading valve from fluttering or at least 
which these two components are mount eparately on the from being overworked. Because the jack is under pressure 
vehicle, The makers favour the one-| irrangement all the time and the valve movement, which is very small, 

With the integral type, the complete installation can be is a function of the rate at which the jack has to be moved, 
simpler than that of the linkage type, provided the vehicle is _ the constant pressure type of steering valve is generally very 
designed specifically for this power steering layout. It also sensitive. However, the constant flow type of valve is the 
could be more economically produced large quantities simpler of the two. The constant pressure system is employed 
Other advantages of this layout are that t) tem is compact, in some applications where stored energy is in any case 
and mechanical losses, which are an important factor so far required for other services, such as brakes, or where it is 
as sensitivity of the valve is concerned ess than in some necessary to have power assistance even when the engine is 
of the linkage arrangements. As a {5 ral principle, the not running. This system has the advantage that the energy 
valve should be as near to the steering wheel as possible, to stored in the accumulator can be used for short periods at a 
minimize lost motion between it and t! el. Onthe other _ rate that is independent of the pump capacity. Therefore, 
hand, it is also desirable in many instan to apply the power a relatively small pump can be used and the volume of fluid 

continuously circulating is low. 


as close as possible to the road wheel [his minimizes the 

loading on the linkage and reaction ts and reduces the At present, so few manufacturers and operators have had 
acuon of the road wheels experience with power-assisted steering systems in service 
In general, therefore, the arrangement adopted is a com that opinions as to the requirements, so far as actual steering 
promise. On some vehicles, it is easier to accommodate the characteristics are concerned, differ widely. Currently, it 
inkage type. It is is generally thought that power assistance should be such 
that the effort required on the steering wheel to turn the 


resistance to the self-centring 


integral type of unit, and on other 


of interest that in America, where | r steering is much 
more widely employed than in thi i the two systems road wheels from lock to lock on dry concrete should be no 


are almost equally popular, although t a trend towards more than about 15 1b for a private car and 30 Ib for a 
the increasing adoption of the linkage | Chis is because medium weight truck. The amount of power assistance 
the linkage arrangement can be aday more readily to given varies as between one application and another. In 
existing vehicle designs, so there i vider scope for its some, only 12 per cent of the work is done by the driver and 
application, and since it is therefore made in larger quantities, in others the figure is as much as 30 per cent. It is of interest 
its cost is lower, This trend is also apparent in Britain to note that when power was first applied to operate aircraft 
Each of these systems can be operat n either the con- controls, it was thought desirable for the pilot to do a propor- 
tinuous flow or the constant pressure principles, With the tion of the work required to actuate the control so that he 
continuous flow arrangement, an ope! tre type of valve did not lose the feel of the machine. Now, with fully power 
is employed and the hydraulic fluid from the pump flows operated flying controls, an artificial feel-back is transmitted 
continuously through it. Power assist is obtained by to the pilot. Therefore, it seems possible that power steering, 
as distinct from power-assisted steering, may ultimately 


diverting some of the flow to one sid the other of the 
piston in the jack become popular at least for the heavier classes of road 
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vehicles. However, conditions under which road vehicles 
operate are, of course, vastly different from those which 
apply to aircraft. Fully powered systems are currently 
employed on some vehicles used off the road. 

Some authorities maintain that it is necessary to retain a 
feel of the road in order to be able to detect whether or not 
the surface is icy or greasy: others hold that because of the 
high steering ratios currently employed and the low efficiency 
of steering gears in transmitting loads from the road to the 
steering wheel, it is more useful to have an artificial feel that 
gives an indication of the angle at which the road wheels 
are deflected from the straight-ahead position. It is also 
thought that when the feel-back is artificial, there may be a 
danger of over-stressing the steering gear. However, this 
could probably be catered for by the incorporation of a relief 
valve in the system. The provision for direct mechanical 
operation in the event of failure of the hydraulic system is 
more difficult when fully power-operated systems are em- 
ployed. 

There are two methods, both of which are widely employed, 
to transmit the feel-back from the road to the steering wheel. 
With one system, the manual effort of the driver is applied 
to the steering linkage, generally through a spring. When 
the resistance to movement of the wheel exceeds a certain 
value, the spring is compressed and the hydraulic valve 
moves relative to the system to bring in power assistance. 
At the same time, hydraulic pressure on reaction areas of 
the valve slide gives the feel-back. The other method is to 
rely entirely on a reactive valve. In other words, the hydraulic 
pressure in the pipe line serving the jack is applied to a 
secondary piston on the valve, that is, the reaction area, 
so that movement of the valve is resisted in proportion to 
the degree of power assistance given. Lockheed favour this 
reactive valve method, mainly because the spring of the 
first system has to be accurately manufactured and preloaded, 
and so tends to be expensive. 

Although the steering box ratios currently adopted are 
mostly the same with power steering as without, it is probable 
that the future trend will be to employ a lower ratio if power- 
assisted steering is incorporated. It is essential that the self- 
centring properties of the system should be adequate to 
avoid the driver having continually to steer the car in order 
to maintain it on a straight course. A very efficient mechanical 
system within the power assistance unit is also necessary, 
otherwise the valve is likely to have stick-slip characteristics 
and to be subject to false signals. Current American practice, 
with regard to rates of steer, is to provide for movement from 
lock to lock in 3 sec for passenger cars and light trucks, 
and in 4-6 sec for heavy trucks. This method of defining 
rates of steering does not appear to be entirely satisfactory: 
it would be better to specify a rate of turn, in degrees per 
second, of the road wheels about the swivel pins; furthermore 
the wheelbase dimension should be taken into consideration, 
since the important factor is the rate of change of turning circle. 

Among the types of pump employed by Lockheed are the 
Hobourn-Eaton unit, which is an eccentric rotor type pump, 
and a multi-barrel plunger pump of their own manufacture. 
The rotor type pump is suitable for applications in which 
the open-centre type valve is employed and in which the 
operating pressures are relatively low. Most of the Lockheed 
systems in which this type of pump is employed operate at 
pressures of up to about 700 Ib/in*. However, if a closed- 
centre valve is used and the operating pressures are high, in 
the order of 1,200 Ib/in*, as in the tractor installation des- 
cribed later, the plunger type pump is best. High pressure 
systems can be made more compact than low pressure ones, 
but sealing is more difficult and the cost in general is higher. 


So far as the output of the pump is concerned, the flow 
requirement is related to jack displacement, but for most 
power steering systems on private cars it is about one gal/min 
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at 550 r.p.m., so that manceuvring for parking can be 
carried out with the engine at idling speed. For a medium 
weight truck, the requirement at this speed might be about 
1} gal/min. It is desirable that the output should be increased 
by about 1-7 times up to 1,000 r.p.m., and thereafter should 
remain constant as the speed is further increased. In other 
words, a metering valve operating on the flow control principle 
must be incorporated to limit the output and also to give 
a free-flow back to the reservoir to keep the power absorption 
of the pump to a minimum. It is also necessary to incorporate 
a pressure relief valve to guard against the development of 
excessive pressures, which might damage seals or other 
components. Pulsation of the flow should be kept to a mini- 
mum. The eccentric rotor type pumps give an output that 
is inherently relatively free from pulsations. If a plunger 
pump is employed, it must be of the multi-element type. 


LINKAGE TYPES WITH OPEN-CENTRE VALVE 

The principle of all the linkage type units with open- 
centre valves, developed by Lockheed, is similar. They 
differ only in arrangement, in that the valve and cylinder 
assembly can be installed separately, as in the two-piece 
arrangement, Fig. 1, or they can be mounted together either 
in-line or side-by-side, as in Figs. 2 and 3 respectively. In 
the example illustrated, in Fig. 3, the steering unit is mounted 
transversely in the vehicle, one end being supported by the 
steering drop arm and the other by an idler lever, ‘The piston 
rod is of cyanide hardened En 32 and is chromium plated 
One end has the piston, which carries two cast iron rings, 
spigoted and welded on to it, while the other is carried by a 
two-piece flanged rubber bush in an eye at the lower end of a 
pendant link, which is pivoted at its upper end on a bracket 
on the frame. The axis of the pivot is parallel to that of the 
jack, and the purpose of the link is to accommodate displace- 
ment of the steering jack and valve assembly in a direction 
normal to its axis. This displacement arises, of course, 
because the ends of the drop arm and idler lever move 
through an arc of a circle. 

At one end, the rod is supported by the piston, and at the 


© 


Fig. 1 


In the two-piece arrangement, the steering valve is sometimes 


attached to the drop arm, as in this iilustration 

other end by an En 8 guide, which is spigoted and welded 
into the end of the jack. This guide carries in a counterbore 
in its outer end a multiple-seal assembly, at the inner end 
of which is a U-section, high pressure seal. An aluminium 
washer is carried next to the seal to support it. Outboard of 
this washer is a low pressure, spring-loaded lip type seal, 
which ensures that the rod, as it moves on its outward stroke, 
is wiped dry so that abrasive matter will not adhere to it 
Finally, a close-fitting, phosphor bronze wiper ring is 
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assembled into the housing to prevent foreign matter from 
entering the seal assembly as the rod moves on its inward 
stroke. The whole assembly is retained by a snap ring in 
a groove in the counterbore in the outer end of the guide 
An eye is forged integrally on the side of this guide to receive 
two ball joints: one forms the attachment to the steering idler 
lever; the other is the connection to the steering rod of the 
adjacent road wheel. 

At the other side of the unit, the ball joints for the steering 
rod and drop arm are carried on the end of the valve housing, 
which is of close grained cast iron and is alongside the En 8 
plug that closes the end of the cylinder. In common with 
most power steering units of this type, the drop arm is in 
fact connected to the valve slide, which is of En 32. To make 
this connection, an adaptor is bolted to the slide and then 
screwed into the end of the housing for the ball joint on the 
drop arm. When the adaptor is screwed into the housing 
it applies the precompression to the coil spring that provides 
automatic adjustment for wear in the ball joint. Interposed 
between the end of the spring and the adaptor is a flanged 
stop to limit the motion of the ball joint relative to the valve 
slide. This stop is spigoted into the spring, which seats on 
its flange, and the flange in turn seats on the end of the 
adaptor. The outer end of the adaptor is counterbored to 
receive the head of the bolt that is passed through an axial 
hole, in both it and the slide, to secure the two components 
together. Movement of the valve slide is restricted by the 
flange round the adaptor; this flange is a clearance fit in a 
groove round the housing, and the clearance determines the 
total amount of valve movement obtainable 


The centre portion of the hardened steel valve slide is 
about 1} in diameter, and has two annular grooves in its 
periphery. Its diameter is arrived at by compromise: a large 
diameter is required to allow the fluid to flow through the 
grooves as freely as possible, but on the other hand, the larger 


it is the greater the mechanical friction resisting movement 
of the slide. Each end of the slide is turned to a smaller 
diameter than the centre, Since these ends form the reaction 
faces against which the hydraulic pressure acts to give feel- 
back, they are of different areas to compensate for the differ- 
ence between the areas on each side of the piston in the jack 
The smaller reaction area is subject to the pressure on the 
side of the piston where the area is restricted by the piston 
rod, and the larger reaction area is subject to the pressure 
on the other side of the piston. A sleeve forming a seal 
housing is fitted over each end of the slide. In the bore of 
this sleeve is an annular groove in which 
high-pressure oil seal, while round its outer periphery is 
another annular groove that houses a circular section, rubber 
sealing ring. This simple ring is, of course, adequate to 
seal the outer periphery because it does not slide in the 
housing, whereas the more elaborate seal is needed in the 
there is relative motion between it and the 


is a U-section, 


bore because 
valve slide. 

An eye on one side of this valve housing receives the 
spigot-end of the plug that seals the end of the cylinder 
Two flexible hoses are connected to the slide valve housing, 
one is the fluid inlet and the other is the return to the tank 
There are three annular grooves in the bore of this housing 
The outer two are connected to the inlet from the pump, 
and the centre groove to the return pipe. To form the 
connections to the two ends of the cylinder of the jack, which 
is double-walled, two holes are drilled radially through the 
two lands that separate these three grooves and the end plug 
of the cylinder. One is connected by passages in the plug 
to the adjacent end of the cylinder, and the other is connected 
to the annular space between the inner and outer sleeves 
that comprise the double-walled cylinder. The oil passes 
along this space to the other end, and thence through 
radial holes into the cylinder. 
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When the valve is in the neutral position, the land between 
the two grooves on the slide is in line with the centre groove 
in the housing, and the lands on each side of this centre 
groove are in line with the two grooves in the slide. All the 
grooves are slightly wider than the lands opposite them, so 
oil can flow from the high pressure, or outer, grooves in the 
housing, through the grooves in the slide and return through 
the centre groove in the housing to the tank. Movement of 
the valve in either direction from this neutral position causes 
one high pressure groove in the housing to be blanked off 
and the other to communicate with one of the 
the slide, through which the oil flows to the hole in the 
adjacent land in the housing and thence to one end of the 
jack. The other groove in the slide moves into communication 
with the centre, or return, groove in the housing, so the oil 
from the other end of the jack can flow through the hole in 
the other land and these two grooves and thence back to 
the tank. Thus the pressure on one side of the piston 
increased and the jack casing move piston 
until the valve is centralized again 


groove in the 


grooves in 


relative to the 


Holes-are drilled from each slide to it 
adjacent ends so that in all circumstances, the pressure 
applied to each side of the jack is also applied to the appro 
priate reaction area. This, by resisting the 
the valve by the driver, provides the necessary feel back 
A non-return valve is incorporated between the inlet and 
It is normally held in the closed position 


should the pump fail, 


movement of 


the outlet pipes 
by the pressure of the delivery, but 
it is unseated so that the reservoir does not become overfilled 
owing to displacement of fluid from one side of the jack and 
cavitation on the other side 


STEERING COLUMN UNI1I 

illustrated in Fig. 4 is 
It differs 
also in 


that 
from 


The steering column unit 
employed on the Daimler Freeline chassis 
the units already described not only in layout, but 
that a constant pressure system of operation, at about 1,200 
Ib in’, is employed in conjunction with a « losed-centre valve 
This form of valve has not such a free self-centring action 
as the open-centre type, but it is suitable for certain type 
of vehicle. The unit consists of components 
One is the valve, which is mounted on the steering column, 
and the other is the cylinder and piston assembly interposed 
between the steering column and the drop arm. A conven 
tional worm and nut gear is housed in the upper end of the 
steering column, At the lower end of the nut is a ball thrust 
bearing to actuate a two-piece connecting rod, The upper 
piece of this rod has a purely axial sliding motion, and the 
lower portion connects the upper one to the swinging lever 
that actuates the steering drop arm. Eyes ar 
end of the lower half of the rod, which is of H 
are bushed to carry the pins by means of which the 
tions are made. The sliding portion is hollow and 1 
at its lower end to receive the eye on the upper end of the 
H-section piece. Immediately above this fork is carried the 
piston of the hydraulic jack. Thus, the power a: 
applied through the piston to the 
connecting rod 


two main 


formed at each 
section They 
connes 


forked 


istance | 
upper portion of the 


Integral with the piston is a sleeve, which extends down 
into the lower portion of the casing, which houses the droy 
arm pivot bearings and actuating lever. A_ rectangular 
section rubber seal, with a small rectangular 

rubberized fabric insert in a counterbore in it 
tained by a plain ring and snap ring sprung into the groove round 
the bore of the cylinder. This seal bears on the periphery 
of the sleeve extension of the piston 
cylinder into the lower portion of the 
fabric insert is incorporated to prevent 
the seal from being extruded into the clearance 
the sleeve and its bearing in the upper end of the 


ection moulded 


outer end, is re 


where it passes from the 


casing. The rubberized 
the softer rubber of 
between 


stecring 





Fig. 5. Diagrammatic illustration showing the 


of the steering valve for the steering 


box. To ensure that hydraulic 

inner end of the seal, so that the rub! 

contact firmly both the bore and th« 

is a fairly good fit in the bore of the 

1 in clearance between its inner perip! 
The sleeve is of such a diameter that 

the piston head round it is half the area 

the piston. Therefore, to maintain the 

the pressure in the chamber between 


pressur 


cylinder must be double that on the other 


For this reason the piston is equipped 
rubber and fabric seal, fitted in the s 
the sleeve extension, to bear on the | 
The end of the sleeve adjacent to the 
flanged. A ring nut pulls this flange uy 
of the fork-end of the upper part of 


A rectangular section, rubber sea! 


shoulder and the flange in the sleeve. All! 


in this unit have a fabric backing 

A large diameter cast iron plug is spig 
end of the cylinder. It is flanged and 
flanged ends of the cylinder and the 
rectangular rubber sealing ring is hous 


To accumulator 
~~ 


iple of operation 
mn unit 


applied to the 
compressed to 
the plain ring 
r but has about 
and the sleeve 
e annular area of 
the other side of 
of forces, 
leeve and the 
of the piston. 
with a U-section 
between it and 
of the cylinder 
ton is internally 
inst the shoulder 
onnecting rod 
i between the 
the pressure seals 


iance 


1 into the upper 
amped between the 


teering column. A 
| in a groove round 


the spigot. The centre of the plug has a hole in it to form 
the bearing, or guide, for the hollow upper portion of the 
connecting rod. A U-section rubber seal is housed in a 
counterbore in the inner end of this bearing. This seal, as 
well as that round the piston, has a wedge-section ring, 
spring-loaded into the channel between the arms of the 
U to ensure that they do not collapse when the hydraulic 
pressure is released. Each of these seal and spring-loaded 
ring assemblies is retained by a circular plate secured by 
countersunk set screws to the outer face of the housing. 

The valve, the movement of which normally is only about 
0-003-0-004 in in either direction, is actuated by a bell 
crank lever, one end of which projects through a slot in the 
column and registers in a longitudinal groove in the periphery 
of the nut. The axis of the pivot of the lever is parallel to 
that of the nut, rotation of which actuates the lever. This 
rotation is limited to a relatively small amount by fixed stops 
in the valve assembly. The other end of the lever is forked 
to fit in a grooved collar screwed on to the end of the valve 
push rod. There is no backlash in the valve itself. 

The method of operation of the valve can be understood 
clearly by reference to the diagrammatic illustration, Fig. 5. 
Torque applied to the steering worm in either direction is 
also applied to the nut and therefore to the lever that actuates 
the valve. Thus, the force applied to the valve is directly 
proportional to the applied torque and the jack thrust is 
directly proportional to the load applied at the steering wheel. 
If the jack tends to overrun, the valve is unloaded and returns 
to neutral. 

To effect movement of the ram in the direction Z, the push 
rod A is moved inwards and the needle valve C displaced 
from its seat on the sleeve B, against the opposition of the 
spring E. This displacement of the needle valve allows fluid 
to flow from the accumulator into the chamber H until the 
pressures in chambers H and J are equalized. However, the 
force exerted upon the smaller area of the ram is only one 
half that on the other side, so the ram moves in direction Z, 
the fluid displaced from chamber J passing, together with the 
fluid from the accumulator, through the valve into chamber H. 

Movement of the push rod A in an outward direction 
permits the spring E to return the needle valve C on to its 
seat on the valve sleeve B. At the same time, the other end of 
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Fig. 4. The Lockheed power-assisted 

steering unit employed on the Daimler 

Freeline chassis, with scrap views 
of the valve 
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Arrangement of the Lockheed Mark 7, seven-cylinder radial plunger pump 


the needle valve is unseated from the end of the push rod so 
that fluid in the chamber H can escape through port D to 
the header tank in the following manner. Fluid exhausted 
through the hollow stem of the push rod in the valve enters 
the chamber that houses the valve actuating lever and thence 
passes into the steering column tube 
down the centre of the hollow portion of the connecting rod 
between the steering nut and the H-section link, and thus 
passes into the lower portion of the casing, whence, an 
external pipe carries the fluid to the header tank. The 
maintenance of fluid in the whole of the unit ensures that all 


From there it goes 


Fig. 6 


Diagram showing the layout of the power-assisted steering 
arrangement used on the cross country tractor 


D Cut-out valve 


G Steerir g jack 


A Reservoir 8 Pump C Metering valve E Hydrau 


F Steering valve 
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moving parts are adequately lubricated This effects a 
material reduction in wear and friction losse: 

When the wheels are deflected 
position and the steering wheel released, the 
torque of the wheels 
in chamber H, and the process of force balancing on each 
the until the 
centralized. In 
rises or falls until it attains a value equal to one half that in 
chamber J. For example, if the pressure 
therefore in the line from the accumulator 
greater than twice that in chamber H, the 
off its seat and fluid passes to chamber E. Since the area of 
the annulus G is half that of F, the needle valve ¢ 
half that in the pipe line 
Thus, 
assembly to 
disturbed 


from the straight ahead 
self-centring 
decreases the 


increases OF pressure 


side of piston continues road wheels are 


other words, the pressure in chamber H 


in chamber J], and 

to the valve, 1s 
valve © is forced 
closes 
when the pressure in chamber E is 
from chamber J and the accumulator to the valve 
there is a tendency for the push rod in the valve 
remain automatically in the neutral position unles 
by externally applied load. It reverts to the neutral position, 
in which there is no appreciable resistance to any external 
force applied to the jack, when the applied load is removed 
If the wheels are deflected by an obstacle in the road, the 
deflecting force tends to rotate the nut in such a direction 


that power assistance is brought to bear to oppose the motion 
In the event of failure of the hydraulic 
be effected mechanically in the normal manner 


system, steering can 


A SYSTEM INCORPORATING BOTH OPEN- 
AND CLOSED-CENTRE VALVES 

Lockheed have designed a power steering system in which 
both the open- and closed-centre types of valve are incor 
porated. The advantages of this arrangement are as follows 
Under normal operating conditions, it self 
centring action of the open-centre valve arrangement; the 
energy stored in the accumulator is available to meet demands 
for abnormally high rates of flow, and to 
when the engine 
employed so the jack installation is compact 
ment of the differential area principle of operation, the 
design of the valve has been simplified. The system illu 
strated is employed on the 6 «6 C.T., 10 ton tractor 


gives the free 


operate the system 
small high-pressure 


By the employ- 


stops, a pump is 


The layout of the systern is illustrated in Fig. 6. From the 
header tank the fluid flows to the engine-driven pump and 
thence to a metering valve tions are taken from 
the metering valve 
other to a three-way connection 
screwed on to the end of the cut-out valve, and there are 


two more connections on 


T WO Conk 
one goes to the cut-out valve, and the 
A hydraulic accumulator is 
return 


this assembly: one is the 





from the valve to the tank, and the her is 
line from the accumulator to the clos 


the pressure 
ntre portion of the 
steering control valve. One of the pips mm the three-way 
connection is the delivery from the 

mentioned. The second is to the end 
in which the piston rod is housed 

adjacent to the smaller area of the | Finally, there is 
the connection through the open-centr rtion of the steering 
control valve to the other side of u r 


ing valve, already 
the actuating jack 
to the chamber 


that is, to the 
chamber closed by the larger area of 

A metering valve is incorporated 1 
per min of the flow from the purny 
tinuous flow portion of the valve; t 
passes to the cut-out valve, which b 
in a fully-charged condition, that i 
2,250 lb/in*. This ensures that a reser 
when the flow is inadequate for cont 
The relief valve for the continuou ircuit is in the 
steering valve, while that for the accumulator is in the 
cut-out valve, This arrangement « t the need for a 
relief valve in the pump 
Pump. A Lockheed Mark 7, seven 
pump, Fig. 7, is employed, It is a 
unit, the plungers of which are actuated 
The pump can be driven in either dir 
A relief valve is not incorporated in 
maximum working pressure is 3,000 |I 
the minimum delivery is 3} gal/min 
these conditions, the unit absorbs & 
state that the pump will f 
5,200 r.p.m, for five minutes at a d ery 
4,000 Ib/in® 

The eccentric shaft that actuate: ingers is integral 
with the driving shaft, and the whcle of the interior of the 
pump is filled with the fluid. An annular groove, forming the 
inlet port, is cut in the bore of ea linder in such a 
position that it is partly uncovered fore the plunger 
reaches the bottom of its stroke, Whe plunger is moved 
up the cylinder for a short distance, it the inlet port, 
and the trapped fluid is forced thr passage leading 
from the outer end of the cylinder. | e the fluid passes 
through a non-return valve into an ai 
end cover, which it leaves through t! 
Metering valve. Fluid enters the 
through a radial connection A in the 
leave through two connection B 
The flow through these outlet connecti 
to the cut-out valve and the other to 


ton 
that one gallon 
ered to the con- 
in excess of this 
the accumulator 
pressure of 1,750 
power is available 
flow operation 


ler radial plunger 
tant delivery type 
in eccentric shaft 
vithout alteration 
ign. The rated 

t which pressure 
Under 
| he manufacturers 
running at 
pressure of 


100 r.p.m 


tolerat eed 


lar passage in the 
itlet connection 
ring valve, Fig. 8, 
f the unit and can 
and ¢ ne at each end 
one of which is 
pen-centre portion 
a double-ended 
valve is coaxial 
the bore of the 
ring-loaded in a 


of the steering control valve, is regulat 
needle valve in the centre of the unit 

with and carried by a piston that slides in 
unit, The valve and piston assemb! 
direction towards the inlet chamber D. In 
any pressure, in the chamber D, | interbalance 
spring-loading, one end of the need 
at F in the connection B to the cut 


the absence of 
this 
loses the orifice 

On the other 


Fig. 9. The a 








hand, if the pressure in the inlet chamber is sufficient to 
counterbalance the spring-loading, this end of the needle 
valve is lifted off its seat and the other end is moved towards 
G to restrict the orifice leading to the connection C and the 
steering control valve. There is a metering hole in the head 
of the piston to allow the fluid to pass from the inlet chamber 
to the chamber E, and thence through the orifice G to the 
control valve. Thus, the piston acts as a flow 
control valve, since the pressure differential between the 
inlet chamber D and the spring chamber E, on the other side 
of the piston, is dependent on the flow through the metering 
hole in the piston crown 

When the vehicle is travelling along a straight road, the 
normally is fully charged and the steering 
control valve is in the neutral position. In these circum- 
stances, there is no pressure in the pipe line from connection 
B to the cut-out valve and in the line from the connection C 
Therefore, the needle valve is spring- 
loaded against the seat in the orifice F and the flow from the 
pump passes through the metering hole in the head of the 
to connection C, Because of the restriction of this 
will be a pressure differential between the 
chambers D and E. When the pressure in chamber D is 
sufficient to overcome the load of the spring, the piston is 
displaced and the valve lifted from its seat at F. Then the 
flow in excess of that through the hole in the piston head 
passes through connection B to the cut-out valve. 

If the steering control valve is operated, a pressure is 
built up in the continuous flow circuit through connection C 
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Fig. 8. The metering valve distributes the first 1 gal min of the pump 
output to the continuous flow portion of the steering valve and the 
remainder to the cut-out valve 


The pressure in the inlet chamber D will still exceed that in 
E and C by an amount equal to the pressure drop across the 
orifice in the piston head, However, for a given pump delivery 
in excess of the flow through the orifice, the degree of 
restriction at F will be greater than before. 

While the steering control valve is in the neutral position, 
if the pressure in the accumulator is below that at which the 
cut-out valve operates, pressure gradually builds up in the 
circuit from the pump through chamber C and connection B 
to the accumulator. The pressure in chamber D displaces 
the valve towards the seat G; this regulates the flow to the 


harged through the cut-out valve on the end of which it is screwed 


Automobile April 1956 


Engineer 





steering control valve until the flow through G is such that 
the pressure drop across the orifice in the piston crown is 
the same as that experienced under the conditions previously 
described. Thus, the flow to the open-centre valve is main- 
tained constant, and the pressure in chamber E is equivalent 
to the charging pressure less the value of the pressure drop 
between D and E. 

Finally, if the accumulator is being charged and the 
steering control valve operated simultaneously, while the 
pressure at the steering valve is equal to the charging pressure, 
the condition of the metering valve is the same as when the 
accumulator is charged and the steering control valve not 
in operation. That is, the flow is throttled at F and the 
constant pressure drop exists between chambers D and E 
There is no pressure drop between chamber E and connection 
C. If, however, the pressure at the steering valve is less than 
the charging pressure, the conditions in the valve are the 
same as when the accumulator is being charged and the 
steering control valve is in the neutral position, That is, 
throttling occurs at G and the pressures in the chamber D 
and the pipe line from B are equal, while the constant drop 
remains between chambers D and E. The pressure drop 
between chamber E and the connection C depends upon the 
pressure at the steering control valve 
Cut-out valve. There are three radial connections to the 
body of the cut-out valve, Fig. 9. The centre one, B, is the 
inlet from the pump, while the other two are outlets, one being 
the return A to the tank and the other the delivery C to the 
steering valve. An adaptor is screwed into the end of the 
housing to retain a sleeve D in the bore, and to connect the 
unit to the accumulator. There are two grooves round the 
periphery of this sleeve: one is for a seal and the other is to 
receive the incoming fluid delivered from the pump through 
port B. Radial holes are drilled through the base of this 
groove into a central chamber E in the sleeve. One end of 
this chamber is closed by the sliding valve-seat F, which is 
spring-loaded in the direction towards the central chamber 
A coil spring is employed to effect this spring loading: it is 
housed in a counterbore in the other end of the sliding seat 
and bears against a plate in the adaptor. The conical end of 
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steering vaive has a 


Fig. 10. This 


closed-centre as well as an open-centre 


portion 


a valve spindle G limits the travel of the sliding seat into the 
central chamber. A collar round the valve spindle seats in 
the tapered bore of a washer H to close the other end of the 
central chamber E. The washer is clamped between the sleeve 
and a distance tube J, and the whole 
against a shoulder in the bore of the housing 

A conical spring bears against a flutter plate K, 
free to slide in the bore of the distance tube, and holds the 
The other end of this conical spring seats 


is pulled 


assembly 
which 1 
collar on its seat 


on a washer, which clamps a lip type 
ring. This ring also serves as a guide for the valve 


seal against a retainer 
spindle 
Two coil springs, one inside the other, control the valve unit 
They are retained between two steel washers, one bearing 
pindle and the other 
against a Ihis 
provides for adjustment to obtain the correct cut-out pressure 
the valve areas control the pressure range 

follows. Oul 


against a spherical end of the valve 


end of the housing screw 


screw in the 


The operation of the valve is a from the 


pump passes through connection B to the central chamber | 
The pressure in this chamber drives the sliding valve-seat F 


away from the conical end of the spindle. This allows the 
oil to flow through the valve into the accumulator, When the 
cut-out pressure is reached, the pressure built up in the 
central chamber pindle until the collar 
round it is clear of the valve seat H. Then the flutter plate K 
is lifted clear of the collar, so that the fluid can escape from 
the central chamber to the pipe 
The resultant drop in pressure in the 
allows the sliding seat F to 
conical end of the spindle, and 
This is known as the cut-out condition 
seat I 


gradually lowered on to 


moves the valve 


return connection at A 


central chamber 


move into contact with the 
port to the 
If the 


moves 


x) closes the 
accumulator 
pressure in the accumulator fall 
and the collar round the spindle i 
its seat H; then the flutter plate again comes up against the 
flange, and the operating cycle begins again. This is known 
as the cut-in condition 

An interesting detail of this unit is the seal 
sliding seat F. This seal comprises an outer ring of rubber 
carried round another ring of rubber-bonded fabric, ‘These 
two are housed in a groove in the bore of a sleeve. The inner 


the sliding 


round the 





All the other seals 
nponent, already 


ring of fabric gives a long life in service 
in the unit, except for the lip type 
described, are plain rubber rings 
Accumulator. The accumulator comp: a cylinder with 
a cylinder head spigoted into each end, Fig. 9. These heads 
are retained by caps screwed over the of the cylinder 
A twin sealing ring assembly is carried in a groove round the 
spigot of each head. One half of each twin-ring assembly is 
of rubber and the other is of rubber ided fabric. The 
rubber ring is exposed to the interior the accumulator, 
and the other prevents the rubber from being jammed into 
the clearance between the spigot and th 
One of the heads, that adjacent 
is designated the hydraulic head. Ther 
in its centre to receive the adaptor or 
The other is called the air head. This ha hrader inflation 
valve screwed into an axial hole in its centre, and a cap is 
screwed over the boss into which the S er valve is fitted. 
The end of this cap seats on a circular tion rubber ring 
to ensure that, in the event of the r valve leaking, 
ait pressure is not lost 
A piston is housed in the accumulator eparate the oil 
and the air. It has a triple-washer t eal in a groove 
round its periphery. The intermediat the three sealing 
washers is of rubber and the outer tw f rubber-bonded 
The function of these two outer v f 
earance between 
moves axially 
Schrader valve, 
livery from the 
r end is regulated 
described, 
| valve, Fig. 10, 
igh a differential 
pindle, or slide, 


inder 
cut-out valve, 
a tapped hole 
cut-out valve 


fabric is to prevent 
the rubber from being dragged into the 
the piston and the bore when the a 

in the cylinder. Air is pumped in throug 
and this determines the pressure of w 
accumulator. The entry of oil into the 

by the cut-out valve in the manner alread 
Steering control valve. The steering 

is actuated by the steering wheel shaft thr 


gear. Its essential components are a central! 


two sleeves and the housing. One end of the slide is carried in 


of the valve and 
i-centre portion 
There 


a sleeve that forms the open-centre port 
the other is in a sleeve forming the 

The whole assembly is in a cast aluminiur 
are four ports in this housing. The py 
is from the reservoir; that to B is from 
adjacent to the larger area of the piston pipe connected 
to the tangential port C is from the three-way connection to 
the pump and the side of the cylinder adjacent to the smaller 


housing 
onnected to A 
side of the jack 


Fig 17 


area of the piston; the fourth connection D is to the accumu- 
lator. A longitudinal passage E in the housing connects C 
with the chambers F and L. A spring-loaded-ball type relief 
valve is carried in a hole that breaks diametrically through 
the passage E. In the event of the pressure in this passage 
becoming too high, the ball lifts and the excess pressure is 
relieved into connection A. Another hole is drilled between 
the chamber G and the connection B. 

The chambers F and G are separated by a grooved collar 
formed integrally round the spindle. A two-piece seal is 
fitted in the groove, the two pieces being rectangular section 
rings fitted one inside the other. A rubber-bonded fabric 
ring forms the outer piece, and a rubber ring the inner piece. 
This seal bears in a counterbore in the end of the sleeve in 
which the valve spindle slides. The spindle, or slide, of the 
valve is centralized by a spring H compressed between two 
washers and located between the end of the sleeve of the 
open centre portion of the valve and a counterbore in a nut 
screwed into the end of the housing. 

There is a waist round the plunger. It is so arranged that 
when the valve is in the neutral position, the waist is in line 
with a hole drilled radially, through the land between two 
grooves in the bore of the sleeve, to an annular groove round 
the periphery of the sleeve and in the bore of the housing, 
which is connected to the port B. Radial holes connect the 
annular grooves in the bore of the sleeve to two more annular 
grooves in the housing and round the sleeve, one on each 
side of the first. One of these two is connected to the port C 
and the other to the port A. There is also a flat on the spindle 
to allow oil from the annular grooves connected to C to 
pass along to a chamber J between the end of this portion 
of the valve and the extension that forms the closed-centre 
part of the valve K. The sleeve round the closed-centre 
portion of the spindle also has an annular groove in its 
bore and another round its periphery. They are intercon- 
nected by radial holes and are in communication with port D. 

A conventional steering jack, Fig. 11, is employed. The 
cylinder is of Meehanite GC. It is cast in one piece and a 
cover of the same material is spigoted into its open end. 
This cover also forms the guide for the ram. One of the 
hydraulic connections is effected by a two-piece adaptor in 
an axial hole in the closed end of the cylinder and the other 
is by a single adaptor in a radial hole near the end cover. 

The ram is of En 1A. It carries a two-piece, rectangular 


ering jack is of conventional form, but is unusually compact 
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Diagrammatic illustration showing the principle of operation 


Fig. 12. 
of the steering valve and jack 


section seal, comprising a rubber inner ring surrounded by 
a rubber-bonded fabric outer ring. Its diameter is approxi- 
mately 2 in and the bore of the cylinder is about 2{ in. The 
ram is counterbored 1} in diameter to save weight. An 
adaptor for a fork-end joint is screwed into its outer end. 
A rubber gaiter is fitted over the end of the ram and cylinder 
cover to prevent abrasive matter from getting on to the ram 
and damaging the seal in the guide. This seal is a rectangular 
section, rubber ring with a rectangular section, rubber- 
bonded fabric insert in a counterbore in its outer end. 
Principle of operation. A diagrammatic illustration of the 
steering unit and jack is given in Fig. 12 to show the method 
of operation of the system. If the load applied to the steering 
wheel is small, operation is effected manually. When the 
load is increased until it is sufficient to overcome the spring 
load that maintains the slide H in the neutral position, 
hydraulic assistance is obtained. 

In the illustration, the slide is in the neutral position. 
Ports C and B are interconnected and are also in communica- 
tion with port A to the supply tank. The supply from the 
pump is connected to the chambers M and N, on both sides 
of the piston. The connection M is taken directly from the 
supply line from the pump, while that to N is made through 
ports C and B in the steering valve. Since the flow from the 
pump is free to pass directly through the steering valve 
back to the supply tank, there is only a very slight back- 
pressure in the system. 

The ratio of the areas on each side of the piston R is 2: 1. 
Likewise, the ratio of the areas on both sides of the collar, 
which separates chambers F and G, to the area on the small 
end of the stem, in chambers J and L, also is 2:1. When 
the slide is moved outwards from the neutral position, that is, 
to the left, the chamber N is connected by the port B and the 
waist round the slide to the port A and the supply tank. At the 
same time, the passage between port C and the supply tank 
is restricted so that the pressure in chamber M is increased 
and the piston moves in the direction X. In these circum- 
stances, the pressure in chamber M is communicated by way 
of the flats to the small end of the slide in chamber J, and it is 
also transferred through the connection E to the chambers 
L and F. However, the force which the pressure applies 
on the side of the collar adjacent to chamber F is in effect 
halved, because the force on the small end of the slide is 
acting in the opposite direction; the out-of-balance force, 
which is the difference between the two, resists the movement 
of the slide in the outwards direction and provides the 
necessary feel back to the driver. 
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When the slide is moved to the right, from the neutral 
position, the passage of the oil is restricted equally from both 
B and C to the tank. Therefore, the pressures in the chambers 
M and N tend to equalize. However, because of the difference 
between the areas of the two sides of the piston, the force 
applied to the side adjacent to the chamber N is greater than 
that applied to the other side of the piston, Therefore, the 
piston moves in the direction Z and the oil tends to be 
displaced from chamber M through the control valve into 
chamber N. Again, the pressure acts on the small end of the 
slide but it also acts on both sides of the collar, that is, the 
pressure is equal in chambers F, G, J and L. Because the 
pressures on each side of the collar on the slide are equal, 
they cancel out, but the inward movement of the slide is 
restricted by the pressure acting on its small end; this 
provides the feel back. 

The pressure build-up in the jack is proportional to the 
amount of load applied to the control valve slide. As a 
safeguard, a relief valve is incorporated. In the event of the 
pressure exceeding a predetermined maximum, this valve 
lifts and allows oil to flow from the passage E back to the tank 
When the load on the steering wheel, tending to move the 
slide in either direction, is released, the hydraulic forces 
return the slide to its neutral position, where it is retained 
by the centring spring. The normal self-centring action of 
the road-wheels returns the piston to the neutral position 

Should the engine-driven pump be operating at low speed, 
the delivery of oil may be insufficient to keep up with the 
relative movement demanded by the driver. Consequently, 
the load applied by the steering wheel exceeds the hydraulic 
reaction on the slide. In these circumstances, the slide 
moves further than if the pump delivery were normal, This 
large movement causes the end of the slide to open the port D, 
so that the pump supply is supplemented by the flow from 
the hydraulic accumulator. When the slide is moved out 
wards, the oil flows along passage E to port C and the 
chambers M and F. On the other hand, if the slide is moved 
inwards, the flats on it allow the oil to pass to ports C and B. 
Each end of the closed-centre portion of the slide is chamfered 
by machining two flats diagonally opposite to one another 
on it. This is to give a progressive opening of the port D 
Operation of the units when accumulator pressure is applied 
is the same as with normal pump flow 
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Boring Machine with Automatic 


Co-ordinate Setting 


Kearns No. 0 Planer Table Type with British Thomson-Houston Co. Ltd. Control 


‘ 
Somes two years ago the British Th 
Lid., commenced the development of aut 
setting for boring machines; past experi 
facture of certain of the Company’s ow: 


gear boxes, had led to the conviction that 
could be materially reduced by the elimin 


and often costly jigs heretofore associated 
facture, Appreciable time saving wou 
it is Common experience that the di 
of special jigs may delay the start of 
months 

The first installation 
ordinate setter was completed several! 
Leicester Factory of the British United 
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1 card reader 


mown in more 


detail in Fig. 2. One punched card per hole centre has been 
adopted, which enables operator instructions to be added 
where appropriate, thus a deck of cards must be prepared 
per workpiece. Automatic clamping of the slides is provided 
when the desired co-ordinate position is reached. 

The blue-print (which may not be required on the factory 
floor so far as the boring operations are concerned) will 
show dimensions with respect to two datum lines convenient 
to the particular workpiece. To simplify setting up pro- 
cedures, the co-ordinate setter includes means for changing 
quickly the datum of measurement for each traverse. The 
wide speed range servo-mechanisms necessary for co-ordinate 
setting provide a convenient feed drive for milling operations, 
for which suitable controls are provided. 

The machine tool is basically a normal Kearns horizontal 
borer with the addition of the power servos already men- 
tioned and a built-in measuring system tor automatic control. 
Certain special provisions have been made in the mechanical 
design. They are discussed later. 

Principles of operation 

The card reader unit serves to shift the hand setting dials, 
thereby giving a check, if necessary, on the accuracy of card 
reading. Identical servo-systems are used for both traverses 
and it is therefore sufficient to describe operation from the 
dial shafts on the operator’s desk, to the control of one motion. 

Referring to Fig. 3, the electrical measuring system on the 
machine tool table comprises a rigid measuring bar accurately 
divided into one inch units by holes spaced 1 in apart along 
its length. An electromagnetic sensing head, mounted on 
the bed of the machine tool co-operates with the bar and 
provides an electrical misalignment signal to the control 
system. The electromagnetic unit is capable of being 
shifted by a micrometer screw and an accurate instrument 


Fig. 1. Kearns No. O planer table type horizontal! 
boring machine with British Thomson-Houston 
controls for automatic co-ordinate setting 
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servo through any displacement up to one inch. Thus the 
measuring bar may be regarded as providing accurate 
measurement of the integral inches part of a required 
co-ordinate shift, while the decimal part is accommodated 
by accurately controlled shift of the sensing head 

In more detail the controlling action is as follows, described 
as a sequence, though in practice certain motions take place 
simultaneously. It will be assumed that the required 
co-ordinate has been set up on the six dials. Through 
suitable gearing the “‘input’”’ synchros S, S, S, S, are rotated, 
and give misalignment signals in co-operation with the 
corresponding “‘output’”’ synchros T, T, T, T, respectively. 

The decimal dimension is defined by shaft rotation of 
S, S, and S,, which causes the servo-amplifier A to operate 
motor M, until S,-T,, S,-T,, S,-T, are in alignment. High 
quality instrument gearing and an accurate micrometer 
screw shift the electromagnetic unit through the required 
decimal dimension. The integral part of the desired co- 
ordinate (with a contribution from the decimal part) gives a 
rotation of synchro S, which is interconnected with synchro 
T, geared to the leadscrew. A misalignment signal from 
S,-T, controls servo-amplifier C and via the motor M, 
brings the table to within about 0-2 in of the desired position, 
the traverse speed being maintained at about 120in per 
minute until the last inch or so of travel is reached, after 
which the speed is progressively reduced. Control of M 
is now transferred (via servo-amplifier B) to the 
magnetic head. The control signal from the latter drives 
M, until the poles of the magnetic head are aligned opposite 
the nearest hole in the bar, under which conditions the error 
signal from the magnetic head becomes zero. 

During the approach to alignment under the control of the 
electromagnetic head, a temporary misalignment signal is 
injected into amplifier B, so that the table travels to a “‘false 
alignment”’ position, approximately 0-020in from true 
alignment. The temporary signal is then automatically 
removed and thus the final approach to alignment is always 
from the same direction. The error signal from the magnetic 
head is proportional to displacement from the desired 
position, and reverses in phase for an error in the opposite 
direction. This permits the final approach to alignment to 
be made under conditions of controlled velocity and retarda- 
tion of the table, so that the manner of stopping is pre- 
determined by the electronic circuits, and not by extraneous 


electro- 
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The control desk, which ince rporates a card reader 


Fig. 2 


table loading, et 
hand or card the 


conditions such as viscosity of lubricant 
After the setting of the digit dials—by 
automatic setting of both co-ordinates on the machine tool 
is initiated by push-buttons, and the 


automatic clamping of both motion: 


equence ends by the 


Detail of the measuring system 


The measuring bar is of heavy construction in a special 
steel and carries the “inch units’’ which are identical blocks 
with a j in dia. hole in the face. In order to present a smooth 


face the holes are filled with brass inserts Ihe bar is set 


up in a temperature controlled measuring room so that the 


1-000 4-0-0002 in apart. A final screw 


reference holes are 


driver adjustment is available, which through the medium 


Fig. 3. Schematic of the control 


Irrangement 


ystem 


A, B, C, , 
& generator a earbou G 
magnetic head J mee 
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of an asymmetrical steel slug in the bar allows the effective 
magnetic position of each hole to be shifted up to +0-0005 in. 
The final adjustment is preferably left the bar is in 
position on the machine tool, 

Essentially, the electromagnetic differential 
arrangement of two transformers, the magnetic circuits of 
which are completed by that part of the measuring bar which 
faces the head. The construction of the head is symmetrical 
so that it is free from changes caused by temperature, supply 
voltage and frequency variations, and stray magnetic fields. 
The gap between the magnetic head and bar is not critical 
Such is the sensitivity of the head that it is capable of 
delivering a sufficient voltage to operate the servos with 20 
microinches misalignment from the magnetic centre of one 
ot the reference holes in the bar. The head carries oiled felt 
pad wipers which clean the face of the measuring bar. 

As previously stated, the sensing unit in the head is shifted 
by the decimal part of the co-ordinate desired, and accord- 
ingly it is carried on a short accurately made slide, parallel 
with the measuring bar. A high accuracy electronic servo 
effects the positioning through the medium of a gear box and 
micrometer screw. As shown in Fig coarse, fine, and 
very fine synchro data units are used to attain high accuracy 
While reliance is placed on the accuracy of a micrometer 
screw to shift the electromagnetic head, it must be remarked 
that the only force on the screw is that to move a mass of a 
few ounces in carefully made slides 


head ji da 


Operator’s control desk 

The control desk (Fig. 2) may be located at the most con- 
venient position to suit the machine tool operator, since 
connection to the rest of the system is by the electrical control 
wiring only. Appreciable space on the desk is allocated to 
the digit set up dials, to give clearly displayed figures and 
conveniently sized and disposed set up knobs. Detent action 


on the dial shafts gives positive location for each of the ten 


decimal positions of each dial. 

Referring to Fig. 3, it will be seen that the synchros S,, 
S,, etc., are not operated directly by the dials, but through 
differential gears and other gearing of appropriately chosen 
ratios. The differentials serve to add one-tenth of the rotation 
of any dial to that of the shaft behind the adjacent dial on 
its left-hand side. Briefly, this is necessary because of the 
following considerations:— 
(a) In the coarse, and 

between the desk and the micromete: 
fixed relationship between the rotors of T,, T, and T, 
through a normal gear train rhe same apparent 
relationship must, therefore, hold between the shafts of 
S,, 8, and S, in order that alignment S, to T,, S, to T, 
and S, to T, may take place simultaneously and un- 
ambiguously, wherever the dials are set. It would not 
be satisfactory to gear the together directly; 
with such an arrangement the right-hand dial would 
need to make a thousand revolutions for every inch 
change of setting. This would neither be convenient 
nor speedy. It is preferable that, to the operator, the 
dials should appear to be independent 

Differential coupling is also used to the left of the 
decimal point. ‘This is to ensure that no ambiguity 
arises if the input dials are changed from say, 12-0000 
to 12-9999. This would cause the electromagnetic 
head to be moved very nearly into alignment with the 
13th unit on the measuring bar. It must not, however, 
be aligned with this unit, but with the 12th. Therefore, 
the synchro S$, is rotated by an amount which corres- 
ponds approximately to 0:9999in and through the 
main servo motor M, brings the table nearly to the 
correct position as described previously 


Card Reader. 


transmission 
servo, there is a 


fine very fine data 


dial 


This is to be seen on the left-hand side of 


136 


the desk in Fig. 2. Standard size business machine cards 
are used, but made of a material which is impervious to oil. 
They can be prepared for use by means of a simple hand 
punch. 

In operation, a card is taken from a stack and placed on 
the carriage. A “start’’ push button is pressed which causes 
the carriage with the card on it to be drawn into the reader. 
Simultaneously, the dials are automatically returned to their 
zero positions. The carriage then reverses its direction of 
movement and brush contacts are lowered on to the card. 
As the card is returned to its start position, the dials are 
rotated in unison. The brushes can complete electric 
circuits through the holes in the card and when any one 
brush makes contact, the appropriate dial is disengaged 
from the driving mechanism and is left accurately positioned 
by means of a detent wheel and spring loaded arm. 


Features of the machine tool 

The machine is constructed on the well known Kearns 
unit principle and consists of a main bed 10 ft Oin long, 
carrying a table 3ft Oinx6ft Oin. This main table, on 
which is mounted a cellular constructed revolving table 
3 ft Oin square, has a total transverse traverse of 4 ft 9 in. 
In view of the length of the main bed, the table is fully 
supported throughout the full length of this traverse. 

Built into the main table is an easy revolving mechanism 
for lifting the revolving table, to reduce the effort required 
for rotation. At both sides and at right angles to the main 
bed are auxiliary beds each 4 ft 0 in wide across the ways 
and carrying the upright and boring stay bases respectively. 
These bases can be traversed longitudinally a distance of 
2 ft 0 in on their beds to give a total distance between the 
spindle nose and boring stay of 7 ft 6 in. 

In the case of the upright base, which carries the upright 
and spindle slide, this can be traversed rapidly by a built-in 
stator and rotor unit in addition to which a full range of 
sixteen reversibie power feeds is available. A well propor- 
tioned upright carries the spindle slide in which is incorpor- 
ated the change speed and feed mechanism for the longitudinal 
traverse of the spindle and upright base. The travelling 
spindle is of nitrided steel super finished and bored with a 
No. 5 Morse Taper. It slides in a nitrided cast iron bush, 
within a sleeve of forged steel, which rotates in precision 
ball and roller bearings. 

A range of sixteen reversible speeds is available to the 
3in diameter spindle and these are selected by only two 
levers. 

A 5 h.p. stator and rotor unit is mounted in the base of 
the upright. It drives the change speed gear box in the 
spindle slide through a constant speed vertical shaft. The 
feed mechanism to the longitudinal traverses of the spindle 
and upright base embodies a patented arrangement whereby 
two complete ranges are available. One is driven from the 
spindle sleeve and gives eight feeds in cuts per inch. The 
other is driven from the first motion drive shaft and gives 
eight feeds, independent of the spindle speed, in inches per 
minute. The main drive motor is controlled by an automatic 
contactor direct-on-line starting panel housed in the back 
of the upright. 

In designing this machine, H. W. Kearns have been very 
conscious of the problems involved, not only of utilizing the 
accuracy available in the electronic co-ordinate setting 
system, but also of maintaining it throughout the life of the 
machine. In an attempt to achieve these objects the trans- 
verse movement of the main table is obtained by mounting 
the gear box direct on the end of the main bed, thus giving 
a direct drive via a constant length shaft and two large 
diameter coupled worms, to a segmental phosphor bronze 
nut, attached to the main table. This gear box, in addition 
to providing the drive for automatic positioning, gives an 
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infinitely variable range of feeds from } to 10 in per minute, 
also rapid traverse at a rate of 120 in per minute. 

Of vital importance is the type of lubrication system, its 
application and the lubricant used. The table lubrication is 
provided by a motor driven oil pump with independent feed 
regulators to the various points. A number of large sectioned 
interconnected oil grooves, at right angles to the line of 
travel, are machined in the main table. The motor driven oil 
pump is interconnected with the control pendant and oper- 
ates automatically whenever the table is traversed. 

The vertical movement of the spindle slide is also directly 
under the control of a gear box which is mounted on the top 
of the upright and directly coupled to a large diameter 
vertical screw. This box provides the drive for automatic 
positioning, together with the range of feeds and rapid 
traverse motion similar to the main table. As in the case 
of the main table, exceptionally long narrow guides are used 
on the spindle slide 

The control pendant carries ten push buttons, 
these control the main spindle motor, giving start/forward, 


Three of 


one each on the transverse movement of the table and 
vertical adjustment of the boring stay bearing 

To ensure that no distortion takes place on the 
sliding surfaces, the hydraulic locks operate through a 
friction material with independent strips attached to the 
main casting. The vertical adjustment of the spindle slide 
and boring stay bearing are mechanically, 
but if required, the boring stay bearing can be realigned 
vertically through a worm wheel mechanism operating on 
the screw nut 

The accuracy required for the installation described here 
is +0-0005in, but 0-0002 in is practice 
By using very accurate micrometer screws for positioning the 
detecting heads, and by taking advantage of the facility for 
fine adjustment of the | in units on the measuring bar, the 
equipment is capable of 0-0001 in Phe 
bars are set at 68 deg F, and have the same temperature 
coefficient iron. Consequently, variations of shop 
temperature do not produce discernible errors when working 


on cast iron, 


main 


synchronized 


achieved in 


measuring 


as cast 


Fig. 4. The use of automatic co-ordinate setting virtually halved the machining time on these machine frames 


start/reverse and stop, an electro dynamic braking system 


being used for stopping the spindle. Three further buttons 
control the inch/forward, inch/reverse to transverse move- 
ment of the table and the start of automatic positioning. 
Three buttons are also provided to give a similar control to 
the vertical movement of the spindle slide. The remaining 
push button stops the spindle slide and table movement. 

In order to ensure the holding of a slide which has reached 
the required position, hydraulic clamps automatically 
operate on the spindle slide, table and boring stay bearing. 
The hydraulic clamping unit is carried in a steel cabinet 
alongside the machine. Solenoid operated valves control 
the oil circuit which operates the hydraulic cylinders 
Maximum clamping efficiency is obtained by the use of a 
wedge lined and bushed by plates of P.T.F.E. material. 
Two of these clamps are provided on the spindle slide and 
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A very considerable saving in labour time can be obtained 
through the use of this control system. For example, the 
right-hand frame shown in Fig. 4 has six holes drilled and 
counterbored, nine holes drilled and tapped and 11 holes 
drilled. The total time for marking out and drilling, before 
the introduction of automatic positioning, was 4 hrs 34 mins, 
whereas with automatic positioning the total time is reduced 
to 2hrs 17 mins. On the left-hand frame nine 
drilled and counterbored, seven are drilled and tapped and 
eight drilled and spotfaced. On this frame the total time has 
been reduced from 4hrs 47 mins to 2hrs 34mins. A 
second Kearns No. 0 planer table type horizontal boring 
machine has been constructed with the British Thomson 
Houston automatic co-ordinate setting system and 
shown at the forthcoming International Machine 
Exhibition in London. 


holes are 


will be 
Pool 
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The new Ford Zephyr was among the 

British exhibits that attracted consider- 

able attention at Geneva. It represents 

a marked advance in design in that the 

standard of comfort offered is higher 

than ever before in quantity-produced 
cars of this class 


The Geneva Show 


1 Survey of Features of Technical Interest 


A mona the British exhibits at u 

new Ford models attracted considera! 
because they had only been introduced weeks earlier, 
but also because they offer a higher lard of comfort 
than has previously been offered in f this type. In 
the past year, the Ford Motor Co. hav ld in Switzerland 
vehicles than any other British manufacturer, and 
with the new Consul, Zephyr and Zodiac models shortly 
going into production, no doubt the will be more 


neva Show, the 
ittention, partly 


more 


even 
successful next year 
Another new model exhibited for 

is the Renault Dauphine, which is descr 
The Fiat Multipla, also exhil 
Show earlier this year, attracted consid 
Geneva, It is, perhaps, significant that 
turers have introduced cars that are lars 
models. The tendency for successive model 
than the ones they replace was also apy nt in the period 
between the last two wars. A good example of this trend 
was the development of the Austin S« 
1920's and 1939 


t time at Geneva 
bed elsewhere in 
ed at the Brussels 
attention at 


this issue, 
rable 
ill these manufac 
r than their earlier 
to be bigger 


etween the early 


Fiat Multipla 


A number of European manufactur 
vehicles powered by small engin I latest design to 
be introduced is the Fiat 600 Multipla. Undoubtedly it is 
also the best, both as a sound engineering product and from 


y Offer $1x-seater 


The Fiat Multipla can be supplied with four 
type seats to give extra luggage space at the 
space for luggage 


{mong the Quantity-Produced Private Cars 


the wider points of view of owners in general. The vehicle 
is offered with either one bench type seat at the front and 
four bucket seats mounted in pairs behind it, or, alter- 
natively, with two bench type seats, one behind the other, 
and with extra luggage space. In both versions, all the 
seats except the front one can be folded down to provide 
for the carriage of goods instead of passengers. When the 
four bucket type seats are fitted, any of them can be folded 
down separately. The cushions of the intermediate pair 
fold forwards against the back of the bench type seat and 
their squabs fold forward on to the floor. Also, the two 
rear seat cushions fold forwards, but they turn upside down 
on the floor, while their squabs fall down behind them. 
rhe result is a flat floor for the carriage of luggage. If two 
bench type seats are fitted, the cushion of the rear one folds 

and is stowed vertically against the back 
front one, while its squab falls forward and 
extension of the rear part of the luggage 


forwards 
of the 
forms an 
platform 
A load of 770 lb can be carried, in addition to the driver, 
and the maximum area of the loading platform is about 
19ft*. When the bench type seats are fitted, the interior 
dimensions are as follows: from the dash to the front seat 
squab, measured horizontally, 28} in; between the two seat 
squabs, measured horizontally at waist level, 27} in; hori- 
zontal distance between the top of the engine compartment 
and the back of the rear seat squab, 21 in. From the centre 


ite seats behind the front bench type seat, as shown in this illustration, or with only two bench 
When the four separate seats are fitted, any of them can be folded down separately to provide 
in the illustration on the left they are all folded down 
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Convention has been ignored in the design 

of the Fiat Multipla and the result is not 

only a sound engineering product but also 

a serviceable vehicle that will have great 

appeal in the home and export markets for 
which it is intended 


of the floor to the roof the distance is 51 in and the bench 
seat cushions are each 48in wide 

This vehicle has a wheelbase of 6 ft 6} in 
the track is 3 ft 7%) in and at the rear it is 3 ft 9% A 
remarkable feature of the vehicle is that although it has 
accommodation for six people, its overall length is only 
ll ft 74 in, and its width is 4ft 9in. The overall height 
is 5 ft, while the ground clearance is 5-9 in 
of 29 ft diameter is obtained 


At the front, 


A turning circle 


IMlustration showing how the rear bench type seat in the Fiat Multipla is 
folded to make space for the carriage of goods 


Adjustment of the squab 

angle is provided for by 

a link at the base and a 

locking plate at the top 
on each side 


Figures for the weight distribution are not available, but 
undoubtedly it is better than that of the four-seater cal 
version of the 600, since the driver and front passenger sit 


In fact, the front seat 


directly over the front suspension. 
feature of the 


rests on the wheel arches. An 
vehicle is the fact that the spare wheel is carried under the 
dash in front of the seat beside the driver. However, this 
does not cause any discomfort to the passenger, because 
there is space for his feet underneath the spare wheel 
Another unusual feature of the vehicle is that the steering 
box is above the floor and the shaft, on the lower end of 
which the drop arm is mounted, is extended between the 
driver’s legs and through the floor. The lower end of this 
shaft is supported by a bearing mounted under the floor 

Although the seats are not adjustable, the driving position 


unusual 
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is high and, therefore, comfortable, and gives an excellent 
range of vision. A peg projecting sideways from each end 
of the top of the squab seats in any one of three [ 


ittached to the 


sh iped 
slots in the upper edge of a bracket inter 


Che lower portion of the squab is connected 


that « 


mediate pillar 
by a link on each side 

One end of this link 1 
his unusual arrangement ha 


to the frame irries the cushion 


pivoted to the frame and the other 
been adopted 
pegs 
No doubt the 


to the squab 
from on 
slot to another to alter the squab anglk links 
could have been dispensed with but for the fact that almost 


so that the squab can be lifted to move the 


any other arrangement that might have been adopted would 
liable to have more 


Under the 


have been rattle or would been 


expensive 
clear the suspension units and forms a ramp for the feet 
oor is 


front seats, the floor is raised to 


of the passengers in the rear seat Phe covered 
with black rubber, beneath which is bitumen-impregnated 
underfelt 

The two doors on each side are hinged on the centre 
Their hinges are not concealed; each comprises a 
single bolted to the pillar and two other blade: 
secured, one to each door A drop glass is fitted to the 
front door and the rear doors are each equipped with two 
his arrangement is 
horizontally-sliding 


pillar 
blade 


glass 
vehicles 


horizontally-siiding panes 


unusual; almost all with 
windows have one fixed and one sliding glass and so there 
inevitably is which is 
difficult to clean Both 
the screen and the rear light are curved. Polished aluminium 
is employed for all the bright metal parts both inside and 


bumpers, which are 


a small overlap between the two, 


The rear quarter lights are fixed 


outside the vehicle, except the 
chromium plated 

So far as the mechanical components are concerned, the 
vehicle is practically with the 
version of the Fiat 600, which was fully described in the 
October and November, 1955 
Engineer. However, in view of the 


front axle, the front suspension units of the 1100 model are 


identical four-seater car 


issues of Automobile 
extra weight on the 


employed. This is a coil spring and double transverse wish 
bone type layout with telescopic shock 
coaxially with the springs. An anti-roll bar is also incor 
porated. A final drive ratio of 7:45 has been adopted. In 
the Multipla, the petrol tank i back of 
the car and has a capacity of 6} 


absorbers carried 


mounted at the 
gallon: 


The vehicle is of chassisless construction, and at the rear 


end is similar to the four-seater car Phe main longitudinal! 


members are two deep section sills and a central backhons 


component. At the front, the suspension is carried on th 





ends of a cross member, which is bolted 
longitudinal members, one on each i 
are supported at their front ends by 

under the toc 


similar cross member under the 


board, and a 
floor 


member 


B.M.W. 

Ihree new 
have recently been introduced by 
503 fixed and folding head coupés and 
sports touring car with a hard toy B 
the 3-2 litre V8 engine, which now d 
4,800 r.pm. The maximum torque 
not fall appreciably over the rang 
This is a good performance for a spor 
chassis of the three models are i 
sturdy frame, comprising box and tul 
that has been used for many years | 

In the 507, lateral location of the re 
effected by a Panhard rod, Light all 
shrunk-in grey cast iron inserts, ar 
gearbox is employed, the gear ratio 
15:1, 1-205:1, I:1, and the reverse g 
The normal axle ratio is 3-7:1, but the 
3-42:1, or 39:1 Phe 


vehicles that are exce; 


bas 


with ratios of 


The B.M.W. 507 is now available wit! 


B.M.' 


Because the load on the front wheels of the Multipla 

is appreciably greater than that on those of the 

Fiat 600 car, it is equipped with the sturdy front 
suspension of the 1100 model 


The spare wheel is stowed under the 
dash and the steering control shaft 
extends between the driver's legs 


of two short 
se members 
ection cross 
rear ends by a 


i the front seat 


well styled 

I'wo are the 
third is the 507 
ire powered by 
ps 150 b.h.p. at 


lb-ft and it does 


?000-2,800 p.m 


ir engine. The 
the well known 
tion members, 
firm 


pension is now 


rake drums, with 


A five-speed 
3-09:1, 2-023:1, 
2-205:1 
in be supplied 
ize is 6-00-16, 


ratio 18 


s hard top 


racing. A curb weight of about 2,579lb is quoted. The 
wheelbase is 8 ft 14 in and the track 4ft 8} in at the front 
ind 4ft 8in at the rear. So far as overall dimensions are 


concerned, the vehicle is 14ft 5in long, 5 ft 5 in wide and 
in high in the laden condition without the hard top, 
of glass reinforced plastics and can be removed 


4ft 1} 
which is 
easily, 

The 503 has a four-speed gearbox with ratios of 3-54:1, 
2-202:1, 1-395:1, 1:1, and the reverse gear ratio is 5-03:1. In 
standerd form, the axle ratio is 3-9:1, but the vehicle can 
be supplied with a ratio of 3-42:1. The tyres are of the 
6-40-16 racing type. A curb weight of 3,219 lb is quoted. 
The wheelbase is 9ft 34 in; the track at the front is 4ft 
7 in and at the rear 4ft 8in. This vehicle has an overall 
length of 15 ft 64 in, its width is 5ft 7in. In the laden 
condition, its height is 4 ft 7 in. 

Much of the body equipment is the same for all three 
models, despite the fact that the styling is completely 
different In the 503 models, the windows and the 
folding head are hydro-electrically actuated. A set of 
master switches is fitted on the door adjacent to the driver 
and a separate switch is fitted on each of the other doors 
for operation by the passengers. At the rear, the boot lid 
is exceptionally well balanced by torsion bar springs. The 
rate of these springs has been chosen so that the lid lifts 
by itself immediate'y the catch is released, but by the time 
it reaches the fully open position, it is only just balanced 
and, therefore, its movement is gentle. Two torsion bars 
are employed, one for each hinge. Each end is bent at right- 
angles to form the torque arms. One arm bears under the 
hinge and the other bears on the wheel arch on the opposite 
side of the vehicle. The spare wheel and petrol tank are 
housed side-by-side under the floor. One side of the petrol 
tank is shaped to fit round part of the circumference of 
the wheel so that the maximum possible fuel capacity is 
obtained without sacrifice of luggage capacity. 

The bonnet line is exceptionally long and is made to 
ippear even longer by the forward extension of the wings 
to house the head lamps. Another feature that accentuates 
the length is a chromium plated strip on each side, 
extending from a point just above the level of the centre of 
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A three-cylinder two-stroke engine is 
employed in the Eisenacher. Despite the 
fact that this engine drives the front 
wheels, the bonnet is not unduly long 


the head lamp almost to the rear end of the vehicle, where 
it is turned upwards. An open scuttle vent, over which is 
fitted an expanded metal mesh held down by a chromium 
plated bezel, is incorporated. Any water that enters is 
trapped in a drain channel and led away. This type of 
arrangement is becoming increasingly popular on American 
as well as Continental cars. Doubtless it is less expensive 
than using a hood or a lid, since some form of wire mesh 
must, in any case, be used to keep out insects, which hoods 
tend to trap. 





The whole of the interior of the vehicle, that is, both 
the side panels and the seats, are trimmed in hide. Large, 
bucket type seats are installed in the front. ‘They are well 
upholstered and extremely comfortable. The 
adjustable in the fore and aft directions and the squab angle 


seats are 


Left: Horizontal features are accentuated on the facia of the latest version of the B.M.W. 503 model 
in conformity with the remainder of the interior and also to present a pleasing appearance when open 
to show its large capacity 


\ 
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can be changed at will. At the rear, a rather small bench 
type seat for two people is installed. Considerable thought 
has been devoted to the styling of the interior. Not only 
does each door, when open, present a pleasing picture, but 
when blends into the general lines of the 


Emphasis is on horizontal features. ‘The 


also closed 
interior, 
not very deep and the instrument faces are of rectangular 
form and their width is much greater than their depth. The 
horizontal lines are continued by the arm rests on each 


door, A noteworthy feature ignalling by means of 


dash is 


is that 


General arrangement of the Fiat Multipla 
The bench type seat for the driver and front 
passenger is almost directly over the front 


wheels, so the weight distribution is good 


headlamps can be done not only by the conventional foot 


control resembling a horn 
A more o1 


he provision of 


operated switch, but also by a 
button in the centre of the steering wheel hub 
less conventional horn ring 1 


a convenient means of signalling by headlamps is important 


‘ mploye d 


The trim of the door has been styled 


Right 
In this illustration, one of the pockets is open 





A noteworthy feature of the Borgward Isabella shooting 

brake is its good all-round visibility. Many of the body 

panels and components are common to both this and 
the standard models 


behind the upper portion of the radiator core. This portion 
of the core has fins at half the pitch of those in the lower 
portion. ‘The temperature of the water, and therefore of 
the air supplied to the interior of the car, can be increased 

There are one or two details of inter the Eisenacher by closing the slats behind the radiator, and the air flow 
vehicle. This car is powered by a thre der, two-stroke can be increased by opening those behind the grille. In 
Phe each position, the slats are fitted horizontally in a transverse 
radiator is behind the engine. This a ment, together vertical plane between two vertical pillar assemblies. At 
with the employment of the three- in i four-cylinder each side, the slats are attached to fixed vertical pillars, in 
engine, has made it possible to kee; onnet length to such a way that they can rotate about their major axes. 
reasonable proportions, despite the fa he vehicle has Also, at one side, each slat is attached to a vertical rod that 
is parallel to the fixed pillar. Control is effected by means 
troke of 78mm. of a Bowden cable, which raises or lowers this rod, the 
ends of the slats acting like parallel links between the rod 


to Continental drivers, who use this n of signalling a 
great deal at night 


Eisenacher 


engine, mounted forward of the fr pension 


front-wheel drive 
The engine has a bore of 70mm an 
Its swept volume is 900 cm’ and it pression ratio is 


This power iid to develop and the pillar. 
Since a thermo-siphon cooling system is employed, a 


large radiator is necessary. Its dimensions are 19} in wide x 
ll in deep 3 in thick. The top portion, which forms the 
heater element, is 3j in deep. A six-bladed cast aluminium 
fan, only 10 in diameter, is employed; it is driven by a shaft 
carried in a housing cast integrally on the aluminium alloy 


between 6-6:1 and 68:1. 
37 b.h.p. at 4,000 r.p.m. The Wheel 8 ft OL in, and 
the track is 3 ft 10-9 in at the front and 4 6 in at the rear 
[he overall dimensions of the vehi e: length 14 ft, 
width 5ft 1-8 in, and height 4 ft 10 in ight of 2,400 Ib 
is quoted 

An unusual feature of the vehicle | two adjustable 


slat type blinds are incorporated to res the flow of air cylinder head 
through the radiator. One is immediat behind the grille On the earlier models, a more or less conventional contact 


and the other is behind the lower px of the fin and _ breaker and distributor unit was driven by a vertical spindle 
tube radiator. The front blind cont: flow of air to from the front end of the crankshaft, but the latest version 
the radiator, while the rear one 1 the interior of this engine has a simple contact breaker only, mounted 
heating system. Air for this system i through a duct directly on the end of the shaft. This contact breaker is 


Viberti Golden Dolphin but, because of the tapered nose of the vehicle, he has an unobstructed 
There are two entrances to the Golden Dolphin, 


} j th are below the waist rail, just behind the control platform 


Left: The driver sits in the centre at the front er 
range of vision. A television screen for the pa 
one on eac 


mounted on the pillar behind his seat Right 
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used in conjunction with a unit comprising three coils, 
housed together in a rectangular box mounted on the wing 
valance panel. This arrangement is less expensive than the 
earlier one because the drive shaft and gearing have been 
eliminated. 

A free-wheel is incorporated and is controlled by a lever 
under the dash. In the gearbox, the selector rods are one 
above the other on the right-hand side. They are controlled 
by a steering column mounted, gear-shift Axial 
motion of the control rod parallel to the steering column 
actuates a cranked cross shaft on the dash, which effects 
the vertical shift of the striker lever to select one or other 
of the three rods. Striking is effected by the rotary motion 
of the lever on the column. The motion is transmitted to 
another lever at the lower end of the control rod, which is 
connected to a transverse link in front of the dash. This 
link transmits the motion to a lever on the end of the vertical 
spindle that carries the striker lever. 

The steering gear is of the rack and pinion type. Trans- 
verse leaf springs are employed for both the front and rear 
suspension units. At the front, the ends of the spring form 
the upper links; the lower links are of the conventional 


lever 





At the rear, a light box section axle is 

It is located by a trailing link on each side 
To prevent theft of components and equipment, some 

cars are so arranged that the boot and bonnet catches can 


wishbone type. 
employed. 


be released only from inside the car. Ejisenacher have gone 
further than this by providing in the boot a catch to lock 
the flap over the petrol filler cap. This is better than having 
the filler neck in the boot, since it avoids the danger of 
petrol being spilled inside. The knob for releasing the boot 
lid is mounted on the heelboard and that for the bonnet lid 
is under the dash. Pull-out lever type door handles are 
employed but they are almost flush against the panels so 
that there is little danger of their being broken by passing 


vehicles. 


Borgward and Goliath 

Two vehicles that are similar in appearance, but which, 
in fact, differ considerably in detail, are the Borgward 
Isabella and the Goliath Juwel. The Borgward Isabella is 
powered by a four-cylinder four-stroke engine with a bore 
of 75mm and a stroke of 84-5 mm, giving a swept volume 
of 1,493 cm. The compression ratio is 8-2:1 and the power 
output 75 b.h.p. A four-speed gearbox is employed. The 
ratios are: 3-86:1, 2-15:1, 1-36:1, 1:1, and the reverse ratio is 
4-06:1. An axle ratio of 3-9:1 has been adopted. 

At the front of the vehicle, the bonnet lid is balanced by 
torsion bar springs, one fitted to each hinge. The arrange 
ment of the torsion bar is different from that in the B.M.W 
vehicles in that the end of the spring under the hinge is 
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shaped like a single-throw crankshaft and is carried between 
two lugs with holes punched in them to form the bearings 
for the crank. A short connecting rod is interposed between 
the crank and the hinge. The other end of each bar is 
turned through 90 deg and attached to the vehicle structure 
Similar torsion bars are employed at the front to balance 
the boot lid 

This vehicle has an sturdy front 
The wheel arch valance panel extends straight 
flanged inwards 


exceptionally end 


structure 
forward from the dash 


Its lower edge is 





Of all the vehicles with glass-reinforced 


plastics body panels, the Chevrolet 
Corvette is undoubtedly the most 
advanced in design 
An unconventional feature of the layout 
of the Borgward Isabella is that its dash 
panel is vertical and there is not a toe 
board ramp 
Above this flange, it extends vertically to a point a few 


inches below the bonnet opening and then is bent at a right 
angle outwards and then flanged vertically up again, to 
receive the bolted-on wing panel There are two longi 
tudinal members on each side. One | 
which is spot welded in the angle between the lower flange 
vertical wall of the valance, to form a 

The other is a similarly shaped panel, forming 
vertical portion of 


formed by a panel, 


and the 

box section 
a box section in the angle between the 
the panel and the horizontal portion 
There are two radiators for the 
ends of the 


bonnet 

They 
longitudinal members, 
to the 


below the 
opening heater 
are in the front 


which form the ducts to take the hot air 


upper 
interior of 
the car 

An unusual feature of the vehicle is that the dash panel 
ramp. Most of the 


Ihe squab angle 


is vertical and there is no toeboard 
other features of the car are 
of the two front seats can be adjusted 
and aft position. This car, like 

European makes and nearly all the American ones, has an 


dash facia 


conventional 
as also can their fore 


everal of the other 


electric cigar lighter on the 

The overall dimensions of the length 14 ft 
5 in; breadth 5 ft 7 in; height, laden, 4ft 9] in. A wheelbase 
of 8ft 6in has been adopted and the track is 4ft 44 in at 
the front and 4ft 54 in at the The vehicle weighs 
2,200 lb empty. With a shooting brake body, it weighs 
2,450 lb. The overall length of this body is the same as 
that of the standard one and the loading space behind the 
front seats is 6ft 2in longx3ft 44 in wide between the 
wheel arches *3ft high. Between the 
rear end, the width is 3ft 7 in I 
space, the cushion of the rear bench type seat pivots about 
back of the 


vehicle are 


rear 


door pillars at the 
obtain this loading 


its forward edge and is stowed against the 






























In the Ejisenacher, the fins in the upper 

34 in of the radiator block are closely 

spaced and this portion forms the exchanger 
for the interior heating system 


The pull-out type door handles of the Eisenacher 

fit almost flush with the panels, a small rubber 

stop being fitted between their rear ends and 
the panels 


On the B.M.W. 507, the plastics hard top 

can be fitted relatively easily for use during 

the winter months, and the styling of the 

vehicle gives a free flow of air over all four 
of the brake drums 


The traditional radiator grille has been 

retained in the modern styling of the 

B.M.W. 503, and the length of the body is 

accentuated by the forward extension of 
the wings to house the headlamps 


Left: The interior of the Peugeot 403, showing the dash facia and one of the front seats folded down to form a bed. Right: The lower end of each of 
the squab side frames is slotted to receive a peg passed through the socket, into which it fits when the squab is in the normal position, and the frame 


that carries the cushion is mounted on two double-acting adjuster channels 


Pra, 


& ne) 
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The Viberti Golden Dolphin 
coach is of glass-reinforced 
plastics construction. It has 
independent suspension on all 
four wheels and is designed 
for very high-speed operation 


front seat, while its squab is folded flat on the floor to form 
a level platform. 

The Goliath Juwel is powered by a 900 cm’, two-cylinder 
two-stroke engine. This unit has a stroke of 80mm and a 
bore of 84mm. Its compression ratio is 7-7:1, and the 
power output is 40 b.h.p. at 4,000 r._p.m. This high power 
output and a good fuel economy are obtained by the 
employment of the Bosch fuel injection system. The 
maximum speed of the vehicle is said to be about 75 m.p.h 
and the consumption claimed is 42 m.p.g. The engine is 
installed laterally in front of the wheels and the radiator is 
in the conventional position, immediately behind the grille. 
This engine arrangement enables the bonnet to be kept to 
a reasonably short length; in addition, the front overhang 
is not excessive. A small water pump is bolted to the end 
of the dynamo. Special attention has been devoted to 
silencing, because of the inherent noisiness of two-stroke 
engines. An air intake filter is fitted on the dash and is 
connected by a duct to a silencer installed laterally behind 
the radiator. Thence another duct is taken to the engine 
air intake. Also on the dash is a large tank, which is divided 
into two compartments, one for oil and the other for petrol. 
A plastics lid is fitted over the battery. 

All the models shown were of the two-door design. They 
have wrap-round rear lights and curved windscreens. Both 
the bonnet and boot release control knobs are inside the 
car. The boot release is under the armrest on the rear 
quarter panel and the bonnet release is, of course, under 
the dash. A bench type front seat is employed, but it has 
a divided squab. An unconventional fastener is used for 
the triangular ventilating panel in front of the drop glass 
on each door. It is an over-centre toggle lever, instead of 
the more usual pivoted lever. 

An all-steel body is employed and it is welded to a 
tubular frame. Its overall dimensions are: length 13 ft 4 in, 
width 5 ft 4in and height 4ft 10in. The wheelbase is 7 ft 
7 in and the track is 4 ft 3 in at the front and 4 ft 1 in at the 
rear. A four-speed, synchromesh gearbox is employed The 
ratios are: 4:1, 2-33:1, 1-4:1, 0-875:1, and the reverse gear 
ratio is 3-83:1. An axle ratio of 4-73:1 has been adopted. 


Peugeot 

The mechanical features of the Peugeot 403 are much 
the same as those of the 203 but the body, of course, is 
completely different. A cylinder bore diameter of 80 mm 
has been adopted instead of the 75 mm of the 203, and the 
stroke, which is the same for both, is 73mm. This gives a 
swept volume of 1,468cm’. The power output is 58 b.h.p 
at 4,500 r.p.m. Hemispherical combustion chambers are 
incorporated and the overhead valves are actuated by 
rockers, push rods and a single camshaft, the layout being 
that patented by Peugeot in 1948. 

A four-speed, all synchromesh gearbox, with an overdrive 
top speed, is employed. The overall ratios are 4-38:1, 5-75:1, 
8-85:1 and 19-78:1. A wheelbase of 8ft 84 in has been 
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adopted and the track is 4 ft 4} in at the front and 4 ft 2 in 
at the rear. The overall dimensions of the vehicle are 
length 14ft 74 in, width 5ft S5iin, and height 4ft 114 in 

Under the bonnet there are several features that are 
unusual and, therefore, of interest. The drain plug for the 
cooling system is actuated by a lever in a gate bolted to the 
rear end of the cylinder block. This lever is pivoted at a 
point level with the base of the crankcase casting, to which 
it is attached. Above the hinge, it passes through an eye 
on the end of a pull-out type cock in the base of the cylinder 
block water jacket. Lateral movement of the lever towards 
the engine pushes the cock into the block and seals it 
against the rubber ring. Movement away from the block 
pulls the cock out so that it is free to run. This is rather 
an elaborate arrangement, but it is a useful feature in very 
cold countries, where ease of access to, and simplicity of 
operation of, the drain important. The 
element, together with its fan, is mounted on the front end 
of the vehicle structure and has a conventional drain cock 
A fairly small radiator is employed. Its core is 14 in» 
13 in 14 in thick. A plastics cap is screwed on to the filler 
neck. Pressurization is regulated by means of a small valve 
in a brass housing mounted on the end of the overflow pipe, 
just inside the filler neck, 

A glass reservoir is fitted on top of the brake master 
cylinder so that the oil level can be checked readily. This 
reservoir is simply a glass cylinder with identical openings 
at each end. The filler cap is screwed on to the upper end; 
at the lower end, a similar cap, with a large diameter hole 
in its centre, forms a ring nut by which the 
reservoir is clamped to a circular flange on top of the master 
cylinder casting. Glass is not suitable for reservoirs for 
water because they are liable to be broken if the 
freezes. When windscreen fitted to Peugeot 
cars, a metal reservoir is employed 

Inside the vehicle, the front seat squabs can be folded 
backwards to form a bed. Each end of the frame that forms 
the vertical side members of the squab projects downwards 
into a socket on each side of the frame that carries the 
cushion. A slot is formed in the lower end of each side of 
the squab frame and a pin is passed through the side walls 
of the socket and the slot. Thus, to fold the squab back, 
it is necessary to lift it so that the ends of its frame slide 
out of the socket, and then to fold it down by pivoting it 
about the pin, which, when the squab is in this position, 
is at the lower end of the slot. The seat cushion is removed 
and replaced back-to-front, otherwise its slope would be 
in the wrong direction for use as a bed 

Each seat is carried on two double rails. The lower rail 
in each double unit is to accommodate the forward move- 
ment of the seat necessary to bring the top of the squab 
in line with the front edge of the rear seat cushion, when 
In normal use, the seat is locked 


cock is heater 


means of 


water 
washers are 


the seat is used as a bed 
in the rearward position on this rail by a hairpin clip passed 
laterally through one of the double rail units. The upper 
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rail in each assembly is for normal : » alter the 


driving position 


Miscellaneous features 

Among the American exhibits wa the Chevrolet 
Corvette. This vehicle is now being e ted to Switzer 
land, whereas previously it was for in America 
Its basic price in Switzerland is 25,500 Fr. and with extras 
it costs 29,500 Fr. One of the extra ird top, which 
is secured to the head rail by two tog lips and to the 
tonneau cover by three set screws. Tl in be readily 
removed in the summer season and th: ling hood, which 
is stowed under the tonneau cover, u when necessary 
This hood is power-operated. 

Evidently, Chevrolet have thorough ered the tech 
nique of manufacturing body panels in plastics, for the 
finish of the vehicle shown was excellent 1 in style it was 
in no way inferior to conventional meta lied cars. The 
advantages of plastics materials are, of rse, well known 
They include ind complete 
resistance to corrosion, 
are also attractive features of this mate: 

Viberti of Turin created a sensation | 
first time a fully streamlined coach 
designed for a cruising speed of | 
certainly sounds fantastic, but it is of rest to note that 
these manufacturers are thinking in ns of improved 
trunk roads—in a country that already ! the 
There can be but little doubt that the trer 
world, will be towards higher operati 
is estimated tw 
m.p.h. will be obtainable when a ga ine 
However, in view of the fact that con 


good resistance to dama 
Light weight 1 ease of repau 
howling for the 
Golden Dolphin, 
This speed 


autostrada 
throughout the 
peeds for long 
distance coaches. It speed of 125 
is installed 
development 
unit, the 


work remains to be done on this ty; power 


coach will be introduced in the first vith a conven 


tional piston engine and, of course, will not be capable of 
such high speeds. 

Two different seating arrangements have been planned, 
one for the accommodation of 18 passengers in separate 
swivelling and reclining seats and the other for carrying 32 
passengers under less luxurious conditions. The vehicle 
is said to be built entirely in plastics, without any metal 
framing. Experimental work is being done with polarized 
glazing material, but the vehicle shown had a one-piece 
transparent panel forming the whole of the 
structure above the waist rail. In shape, the body 
resembles an aeroplane fuselage and the driver sits at the 
centre of the extreme front end. There are two doors, one 
at each side; they are unconventional in that they are below 
the waist rail, which is relatively high. Access through 
these doors is easy. This is because, as the doors are 
opened, the platform immediately inside them retracts to 
give access to the steps up into the vehicle. With this 
arrangement, there is no danger of passengers bumping 
their heads on the waist rail as they mount the steps. The 
vehicle has complete air conditioning and there is space at 
the rear end for a buffet, refrigerator and other equipment. 

Independent suspension of the double transverse wish- 
bone type is employed both at the front and at the rear 
lorsion bar springs are used in conjunction with anti-roll 
bars. The engine is mounted under the floor between the 
two suspension units and it drives the rear wheels. With 
this arrangement, of course, single wheels are employed at 
each side. This has been made possible by the employment 
of plastics to reduce weight to a minimum. The manufac- 
turers emphasize that the vehicle is not displayed as a 
dream-car of the future but that they do intend to go into 
Nevertheless, it would appear that they 
formidable development 


plastics 


production with it 


inevitably will have to face a 


programme 


Vylon in Industry 


HE tremendous potentialities of n for belting have 
been becoming apparent in British indu for some time 
past. Several types of nylon belting and drives are already 
achieving a high degree of succe be their strength 
and durability makes them a long term 
in some instances, they are res 
increases in production 
Nyion has four basic 
for the tasks of driving, lifting and carry 
powers of energy absorption than a ther 
and is well able to withstand the strat unequal loads; 
2) it has very high fatigue resistan { can withstand 
severe flexing for long periods ensuring trouble-free running 
and sometimes enabling speeds to be reased; (3 
high tensile strength which enables it | lertake a greater 
volume of work than conventional text +) it has very 
great resistance to abrasion and conseq tly an extremely 
long serviceable life 
There are several other properties wh 
It is very light in weight; it retains it tensile strength 
in folded constructions; it has good ad ion to rubber; 
it retains a high proportion of its strength when it is wet; it 
is immune to bacteria attack and therefor unnot rot; when 
necessary extensibility can be controlled to within fine limits 
by fabric construction or the use of he tretched yarn 
Nearly all the drop stamp belting ised in Britain's 
drop forges is now made from nylon average a nylon 
belt lasts about three times as long a elt although the 
initial cost is only very slightly great 4 nylon belt is 
frequently smaller than the hair belt w Ina 
big drop forge at Smethwick one 40 hammer used to 


y and because 


por lor significant 


properties wl it it admirably 
It has greater 


textile fibre 


it has 


also important 


t replaces 
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be fitted with a nine-inch, 14 mm, double hair belt which used 
to last between eight and ten months. This was replaced 
by a single eight-inch, 10 mm, nylon belt which was still 
in use after two-and-a-half years. 

The firm’s experience with head straps is even more out- 
standing. Hair head straps used to last three or four days; 
nylon head straps are now lasting three or four months. 
When it is reckoned that 20 or 30 minutes are lost each time 
the head straps are changed, the saving runs into hundreds 
of man-hours during the course of a year. 

Factories are already making use of certain types of trans- 
mission belting made wholly or partly from nylon. One type 
of belt consists of nylon bonded to chrome leather. When 
this was tested on a specially constructed “murder machine” 
it lasted for between 30 and 50 hours whereas conventional 
belting broke down after 11 minutes at the most. These 
test results are not so unreal as they may seem. There is at 
least one instance on record of a belt under actual working 
conditions outlasting a set of V-belts by 150 times. Another 
belt of the same type doubled the output of a 1,000 r.p.m. 
Heald Borer and has a substantially longer life than the set 
of V-belts it replaced. The number of boring heads has 
been increased from three to five; slippage which used to 
smash tools has been eliminated; depth of cut and cutting 
speed have both been increased by 50 per cent. 

The use of nylon fabric for the jackets of V-belts is now 
widespread. Nylon’s very high resistance to abrasion helps 
to ensure a long life by preventing much of the external 
damage which conventional V-belts suffer. 

Some manufacturers are also using nylon for the load- 
bearing cords in the body of the belts 
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Fig. 1, Latest type Scrivener duplex grinder 


Fig. 2. Work carrier for rods and caps 


Duplex Surface Grinding 


Recent Developments by 


Autuoucn it is for work in developing centreless 
grinding machines that Arthur Scrivener Ltd., Tyburn Road, 
Birmingham, is best known, the organisation has also carried 
out work on other types, such as duplex surface grinders. 
The latest type of Scrivener duplex surface grinder is shown 
in Fig. 1. On this machine coarse positioning of each wheel 
head is ensured by means of an hydraulic system which 
eliminates all backlash. Each of the two hydraulic cylinders 
is under the control of a simple valve. 

For final sizing, or for taking up wheel wear during 
production runs, the machine illustrated is equipped with a 
push-button micro-sizer. This is an hydraulically operated 
mechanism under remote control. 
button advances the wheelhead by a predetermined amount, 
which may be any one of five steps from 0-0001 in to 
0-0005 in according to the setting that has been chosen 
Another important feature is a dial indicator for each wheel 


Pressure on the operating 


Fig. 3. Detail of the rod work fixture 
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{rthur Scrivener Ltd. 


head. This gives a visual indication in increments of 
0-0001L in of the exact head in 
relation to a previously fixed zero position 
facilitates setting up 

The duplex type of surface grinder lends itself to a great 
variety of automatic and semi-automatic feed arrangements 
For example, the machine illustrated is equipped with a work 
Che workpieces are gravity fed 


setting of the 
his greatly 


advance or 


carrier for valve seat inserts 
along a feeding chute, and are picked off one by one by the 
rotation of the circular work carrier, which has a series of 
suitable size holes along the outer edge. Larger pieces can 
be fed between the grinding wheels by means of a horizontal 
endless-chain type of conveyor, while larger circular pieces 
can be fed by means of pressure rollers along horiziontal 
guide rails 

In a recent interesting development, a 
type illustrated in Fig. | has been adapted for grinding both 


machine of the 


Fig. 4. Detail of the cap work fixture 





sides of an engine connecting rod and its at one Operation. 
The rotary work carrier for this application is shown in 
Fig. 2. It has a number of rod fixtures and a number of cap 
fixtures. An important feature of the fixtures is the 
provision for locating the work accurately in relation to the 
central web and the bosses. This is essential since the 
ground bosses act as location faces at subsequent and 
important operations. 

Fig. 3 shows the method of locating 
connecting rod forging. The forging i 
location vees, A and B; the clamping arm C is then swung 
into position by hand and the upper LD registers the 
work vertically. As the work holder slowly revolves, the 
roller arm is brought under the cam ring E, and pressure is 
applied to the clamping arm by the This spring 
pressure is necessary in order to accor variations 


and clamping the 
erted against the 


pring F 
modate 


in forging dimensions. When the fixture and workpiece 
emerge from between the grinding wheels and the surround- 
ing cam ring, the clamping ring opens and allows the ground 
piece to fall into a convenient chute. The cap fixture is 
shown in Fig. 4. Initial location is effected by the fixed 
vee G, and then by the sliding vee H, when the clamping 
arm J is swung over. Final clamping pressure is applied 
by the spring K as the roller is brought, by rotation of the 
work carrier, under the cam ring E. 

By means of a variable-speed unit, the speed of the work 
carrier can be varied between 1 and 3 r.p.m., to suit the 
amount of stock to be removed. In many cases the stock 
removal is heavy, amounting to as much as 0-030 in per side. 
Assuming, however, a reasonable stock removal of 0-015/ 
0-020 in per side, the production rate is three rods and three 
caps per minute to tolerances in the order +0-002 in. 





Gear | 


W. E. Sykes Ltd. Introduce a 


A NEW high production hobbing machine has been 
introduced by W. E. Sykes Ltd., Stain Middlesex, 
England. This machine, the SPH been specially 
designed for high rates of stock removal! and, in consequence, 
the entire unit has been built to exceptional power and 
strength specifications. The not 
limited to such parts as the box section 
castings, but extends to all working 
mechanism 

Heavy-duty anti-friction bearings a: 
gearing is of ample proportions to resist the 
by modern cutting techniques, and involut 
keys and keyways in the large diameter, tul 
Rigidity during the cutting process is a 
unusually large diameter hob spind| 

That the designation “high product is 
boast can be seen from the production rate for the shaft 
illustrated. The gear shown egularly cut in 
manganese-chrome oil hardening steel, EN.18C, in a floor-to- 
floor time of only 60 seconds, The pit circle diameter 
is 3°188 in, the face width § in, and the gear has 29 teeth of 
11 N.D.P., 30°42 deg helix angle and 
The degree of accuracy obtained in this ume 
the requirements for finishing by the shaving 


robust struction 18 
heavily 1 ed 
section f the 
ised throughout, 
tresses imposed 
plines displace 
ilar section shafts. 
ured by the use of 


no empty 


can 0be« 


g pressure angle 
is well within 


process 


and face width 


This manganese-chrome gear, pitch diamete 
new SPH.8 hobbing 


Ay in, is cut in 60 seconds floor-to-floor time 
machine 


lobbing 


Vew High Production Machine 


The maximum capacity of this machine is 13 in diameter 
by 4] in face width, with pitches up to and including 4 D.P. 
The SPH.8 will generate with accuracy spur gears, left and 
right-hand helical gears of any helix angle up to 40 deg, 
splines and serrations. Large diameter multi-start hobs 
enable the maximum number of cutting edges to be provided, 
and excellent results can be obtained with less costly 
machine-relieved hobs. 

Automatic hob-shift mechanism is incorporated to ensure 
that wear takes place evenly across the entire width of the 
hob. Thus, the longest possible productive hob life is 
obtained. The hob-shift can be pre-set by means of a dial, 
graduated so that one division equals 0-0026 in axial hob 
movement. It can be regulated to occur automatically on 
the completion of each component, or by depressing a 
button after a pre-determined number of parts has been 
cut. The hob-shift is simply adjusted by moving dogs 
along a draw bar with a maximum travel of 4 in. 

A signal lamp indicates that the maximum travel has been 
obtained when, on pressing the “return” button, the hob 
returns to its initial position, Alternatively, the movements 
can be reversed by a changeover switch. Full electrical 
interlocks are provided so that hob-shift cannot take place 
until the main motor has been stopped and the hob head is 
completely disengaged. 

Hydraulic feeds are incorporated in the driving mechanism, 
the lead being controlled by a guide unit, which eliminates 
inaccuracies normally associated with differential change 
gears. ‘This guide unit is similar to that employed on Sykes 
gear generating machines, and any desired lead from 7 in 
may be ox :. The unit is housed in a yoke designed to 
permit ready access for changing the guide. 

The SPH.8 has a particularly simple operating cycle. 
I'he work is mounted on a suitable fixture and accommodated 
in the headstock spindle. Following this, the entire cycle is 
automatic. The tailstock moves in and engages the work 
arbor, the hob and the component revolve, and the coolant 
flow is started. The tooth depth having been set beforehand, 
the hob head advances to plunge feed the hob into the work. 
When full tooth depth has been achieved, the component 
traverses across the hob, the hob head and work spindle 
return to their original positions and the coolant flow ceases. 
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Philips mains-operated Roughness 
Tester, complete with pickup and box 
of standards 


The Philips Roughness Tester 
| 4 


A Portable Instrument for Measuring Surface Finish Under Workshop Conditions 


- 
I EW metal surfaces can be described accurately as even 
approximating to perfect smoothness. Every method of 
machining leaves its characteristic pattern of microscopic 
crests and valleys. These undulations affect not only the 
fatigue strength of stress-bearing elements, and the dimen- 
sional fit and performance of sliding and rolling parts such 
as shafts, pistons and bearings, but also the quality of plated 
items, bumpers and grilles, for instance. Although it has 
not been proved conclusively that the surface finish of the 
base metal affects the life of chromium-plated parts, it is 
obvious that choice of an appropriate grit size for scurfing 
will affect the visual quality of the final polish. For such 


The Roughness Tester being used by a lathe operator on work in progress 
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reasons it is becoming more common to pecify a surface 
finish in absolute terms of micro-inches C.L.A 
line average of the crests and valleys of the surface 
than in qualitative terms of surface textur: 


reamed, honed, lapped or mirror finish: 


the centre 
rather 
uch as turned, 


This practice necessitates an accurate means of ascertaining 
that finish is within prescribed limits. Scratching the surface 
with a finger-nail is quite inadequate, as 
examination. On the other hand, the use of 
laboratory equipment, rarely 
economic on the production line. In any case, it would 

The Roughness 
Limited, Century 
), offers a solution 


also is a visual 
precision 
such as the lalysurf,’’ is 
require the services of a skilled operator 
Tester produced by Philips Electrical 
House, Shaftesbury Avenue, London, W.( 
in that it is sufficiently accurate for all 
purposes but, nevertheless, can be used in the 
semi-skilled operators after only brief instruction 


normal production 
shop by 


The unit is mains-operated, weighs only 13 lb and measures 
llin*llin»7in. It is, and 
can be set up alongside a machine, on an inspection bench, 
or anywhere a power supply of 110-245V, 40-100 c/s is avail- 
able. The equipment piezo-electric pickup 
with a sapphire stylus, a set of reference surfaces, and a 
selective amplifier giving direct reading on four different 
scales:— 250-50, 60-10, 16-3, 4—-1 micro-inches respectively 
The comparison standards are machined to a finish approxi 
mating to the middle value in each of the above four ranges 
and each standard is then individually calibrated by ‘Taly 
surf” measurement 


therefore, easily portable 


comprises a 


Operation of the Roughness Tester is simple. The appro 
priate standard is selected by visual comparison with the 
corresponding 


held 


across the 


workpiece and the instrument set to the 
range. The pickup, lightly 
forefinger, is traversed to and fro 
This produces a deflection on the meter 
adjusted 


measurement between 
thumb and 
standard surtace 
and the instrument’s gain 
until a steady reading is obtained at a point on the scale 
corresponding to the ““Talysurf”’ value of the standard, The 


control can then be 
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+10 per cent and this should be reduced with practice by 
the operator 

Any surface can be used as a comparison standard. A 
component known to be of acceptable finish can be taken 
from production and the appropriate range of the Roughness 
Tester adjusted accordingly. Samples or batches of work- 
pieces can then be checked to ascertain whether they conform 
to, or to what extent they differ from, the accepted values 
used as a reference. Non-metallic surfaces such as ceramics 
or plastics can also be tested in this way. 

When working to fine tolerances, as on piston rings, 
crankshaft journals, and similar items, where it is essential 
that a specific micro-finish be produced but where a finer 
finish would involve a wasteful expenditure of production 
time, the Roughness Tester can be used by a machine 
operator for continuous checks. To achieve maximum 


Reference standards are boxed for prote his view shows the 
manner of holding the pickup whe a reading 


instrument is then set for use on t) e and thereafter 
the operator can check on any | component in - { 

TOTTI 
roughly 40 seconds Sy LP aor? “TALES a aw A 


Lennon 


The pickup weighs only 1 oz and than the size of , 
a cigarette; the actual dimension in» { in» din Section of the Roughness Tester pick-up 
Readings can, therefore, be taken wit emoving a work 
piece from the machine. They can obtained inside accuracy of reading, it is recommended that the pickup be 
bores down to {fin diameter and her components traversed a distance of i-7 in across the work surface at a 
difficult of access, The pickup ha g-shaped grip to rate of two or three strokes per second. If this procedure 
give the operator a better hold when u t with oily hand is followed the effects of involuntary hand movement are 
Accuracy of reading, it is claimed, is 1 iximum error of then nullified and a steady reading is obtained. 


The Barrymount lsolator 


A New Method of Mounting and Levelling Machine Tools 


Numerous difficulties attendant the installation, has been found most suitable for the majority of normal 
removal, or re-location of machine tox re neatly circum applications, but in specific cases optimum performance 
vented by the use of these standard mounting units may be obtained with different values. The free height of 
They prevent the transmission of vibr n, whether from the mounts ranges from 1} in to 2} in and the permissible 
machine to floor or vice versa, and con ently the machine additional height for the purpose of levelling is } in in all 
loses any propensity to walk the floor ced not be bolted — sizes. By the use of screwed adaptors some variation of 
down. Each unit incorporates a si levelling device; bolt size is possible. The medium size mount may have 
a single bolt that is secured in the adjusted position by a 
lock nut. 
Barrymounts, as they are designa were originally 
developed in the U.S.A., by Barry Cont Inc., Watertown, 
Mass., and are now manufactured in Britain by Cementation 
(Muffelite) Ltd., 39 Victoria Street, London, 8.W.1. They 
comprise a flanged annulus of Neoprene oil-resistant 
synthetic rubber to which is bonded a: ed support plate, 
a base plate, and also, over the periphery of the flenge, a 
dished cover plate having a central b vhich is internally 
threaded to receive the levelling bolt. As the bolt is screwed 
into the cover plate its end abuts the recess in the support 
plate and continued movement displa the cover plate 
upwards to lift and level the machine t hich it is fitted 
The mounts are produced in th: zes ranging from 
4] in diameter to 9} in diameter and is available with 
four different grades of Neopren give varied load 
characteristics. Over the range of standard units the load 
rating rises from 70-90 lb to 1,850 lb. In all cases Eoch Berrymeunt incer- 
these standard ratings result in the vertical natural frequency porates a screwed 
of the mount being approximately 2 his frequency levelling adjustment 
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bolts of 2 in, 4 in and jin diameter, while } in, § in, jin 
and | in diameter bolts can be accommodated in the largest 
size. Two different versions of the smallest size are fitted 
with j in diameter and 4 in diameter bolts respectively. 
Manifold advantages are claimed for this method of 
machine mounting. Installation of a machine requires no 
floor preparation. ‘There are no holes to be cut out, no 
rag-bolts or anchor plates to be made, and there is complete 
freedom to locate exactly where desired as no consideration 
need be given to the run of conduits, pipes, reinforcement 











Sections showing the mount fitted below a machine foot. Left: as 
initially installed. Right: after levelling and locking 


rods or girders. After the machine has been moved into 
position the foot is lifted and a mount placed underneath. 
The levelling bolt, complete with lock nut, is passed through 
the holding-down hole and screwed into the mount until it 
bottoms on the support plate. When each foot has been 
supported in this manner the bolts are adjusted to level the 
machine precisely and are then secured by the lock nuts. 
The need for packing up to level the machine, and grouting 
in with cement is eliminated. If a machine fitted with 


Barrymounts needs to be moved from its position and 


Raskin No, R6 100-ton press on Barrymounts. (Messrs. G. A. Harvey & 


Co. Ltd., London) 
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Invicta 4M 18in shaping machine anchored on four Barrymounts 
(Messrs. S. Smith & Sons Ltd., Cricklewood) 


re-located, as when arranging or modifying a production 
line, it requires merely to be lifted, transported, set down 
in the new position and levelled. The complete operation 
can be performed in a period of minutes instead of hours, 
the machine can immediately be put into operation and the 
vacated site needs no repair and is immediately available 
for other equipment 

The ability of the mounts to absorb vibration makes it 
possible to arrange machines in a production line to the best 
advantage. A sensitive, precision machine can be located 
adjacent to, for instance, a punch press without ill-effect 
For the same reason better utilization of available space may 
be possible as machines can be set up nearer to administrative 
or drawing offices or to laboratories than would otherwise 
be practical, In some instances the fitting of these mounts, 
by cushioning machine vibration, enables production to be 
speeded by the use of heavier cuts, higher speeds, or harder 
carbide tools. 

All types of machine tools can be satisfactorily installed 
with these mountings. The obvious cases are such machines 
as presses or shears in which the reaction to impact during 
operation is vertical. A supplementary advantage of the 
resilient mounting in such applications is freedom from the 
frame stresses encountered in rigidly bolted-down installa 
tions. Other machines in which there is a substantial 
horizontal reaction can, however, be successfully mounted 
without any tendency to walk. The shaping machine illus 
trated is a case in point. Heavy machines can be anchored 
by more than the usual four mounts, arranged either indi 
vidually or grouped at convenient locations 

In the U.S.A. a Bliss 400-ton press, having a deadweight 
of about 12 tons, has been set up and operated in a period of 
less than 30 min. A Grand Rapids precision surface grinder, 
with a 9,000 lb table reciprocating at 150 ft/min, was 
installed on twelve Barrymounts 





The de luxe model of the Renault 
Dauphine has imitation wire 
wheels mounted over the stand- 
ard wheels, which are of the type 
used on the earlier 4CV models 


THE RENAULT DAUPHINE 


First Impressions of the Latest of the Rear Engined Vehicles 


‘ 
Since the Regie Nationale des | Renault have 
adopted the rear engine layout for their latest model, the 
Dauphine, it is evident that they consider that the advantages 
of this arrangement more than offset its disadvantages. Nor 
front and rear 


‘ 


is this assessment of the relative merits of th 
engine layouts based solely on the theoretical considerations, 
for this manufacturer has had the benefit of many years 
experience with the highly successful 4CV model. The 
disadvantages, of course, are an adverse front: rear weight 
distribution, which tends to cause oversteer, and because 
the width of the compartment under the bonnet is restricted 
by the size of the wheel arches necessary to accommodate 
the front wheels on full lock, there generally is little space 
for luggage. So far as the luggage spac concerned, the 
Renault Dauphine is a great improvement on the earlier 
model. In fact, the space available is as large as that in some 
cars of more conventional layout; however, it is still not as 
good in this respect as the best of the conventional vehicles 
of the same size. The front: rear weight distribution in the 
unladen condition is almost exactly the same as that of the 
4CV. The most important advantag« rear engine 
layout is that for a given size of car, it enables the greatest 
amount of space to be made availab): the passengers. 
This is borne out by the fact that in the Renault Dauphine, 
there is ample accommodation for four people in comfort 


of the 


Left: There have been few changes in the rear-« ne installation 


Right: A large luggage compartment has beer 


Many of the components are common to the Dauphine 
and 4CV models. Moreover, some, which have been designed 
expressly for the Dauphine, will be introduced on the 4CV 
in the interests of rationalization. The track has been 
increased by 2 in at the front and 1 in at the rear; the wheel- 
base of the Dauphine is 6} in longer than that of the 4CV 
model; and the overall length of the vehicle is 1 ft 1 in 
greater. This has not only considerably increased the space 
available for the passengers but also, since the extension has 
been made forward of the rear wheels, it must give improved 
weight distribution in the laden condition. This, together 
with the increase in wheelbase, has improved the handling 
characteristics of the vehicle. 

The dimensions are: wheelbase 7 ft 5 in; track 4 ft 1 in 
at the front and 4 ft at the rear; overall length 12 ft 11 in; 
width 5 ft; and height 4 ft 9 in. A ground clearance of 6 in 
has been adopted and the turning circle is 27 ft 5in. The 
curb weight of the vehicle, with five gallons of petrol, is 
1,324 lb, and the front : rear weight distribution is 39-3 : 60-7. 

Inside, the principal dimensions are as follows. From the 
top of the clutch pedal to the base of the rear seat squab, the 
distance is 57} in, between the clutch pedal and the front 
edge of the driver’s seat it is 17}-20} in, according to the 
seat position, while from the front of the rear seat, the distance 
measured horizontally to the back of the front seat is 9- 


The starter handle and jack are stowed beside the right-hand wheel arch 


btained and the electric wiring to the lamps is in a clean and readily accessible position 
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123 in. The space between the wheel arches at the level of 
the toeboard is 29in and the total width, immediately 
behind the front wheel arches, is 50} in. At waist level, 
the distance between the centre pillars is 45} in. The rear 
seat squab is 45 in wide at the waist, and at the cushion 
the width between the exterior panels, on which the trim 
is stuck, is 50 in. 

The front door is 28 in wide at the waist and the rear one 
is 24 in wide at that level. At the floor level, the rear door is 
only 17 in wide, because of the intrusion of the rear wheel 
arches. The overall width of the centre pillar is 3 in. 
From the centre of the rear floor wells to the head lining, 
the distance is 46 in, and from the top of the tunnel to the 
head lining it is 43} in. 

All four doors are hinged at their forward edges. The 
seals on the doors are of soft rubber and a conventional 
draught excluder is fitted round the flanges of the door 
openings. All the handles on the inner faces of the doors 
are plastics covered except the door pull, which is a painted 
brass handle, pivoted at each end. There are no stops to 
hold the door in the open position. 

The front doors have vertically sliding glasses and tri- 
angular ventilation panels. Each rear door has a fixed 
rectangular glass panel in front and a horizontally sliding 
glass panel behind it. A rubber strip is fixed to the glazing 
rail on the rear of the fixed glass and its edge trails over the 
sliding glass to form the seal between the two. There are 
no cappings round the edges of the side lights except over 
the channel that carries the lower edge of the sliding 
glass. This capping is screwed to the waist rail and can 
therefore be removed for renewal of the sliding glass. The 
full width wrap-round rear light has a relatively small 
radius of curvature, and is not, as is more usual, swept 
round sharply at each end. The windscreen, however, is of 
conventional form, with a moderate radius of curvature. 

On the facia, there is a single instrument containing 


indicators for the speedometer, without a trip indicator, and 
petrol and water temperature gauges. Also under the same 
glass are the dynamo charge and oil pressure warning lamps. 
A large hood is fitted over the instrument to prevent reflections 
at night. To the left of this is a very small glove box, 5} in 
wide x 3 in deep, and a larger box is incorporated on the 


Right: General arrangement of the Dauphine 


Below: The rear end appearance has been 
improved by incorporating the air outlet 
louvres in the skirt panel instead of the lid 


Below, right: Layout of the dash facia and 
controls of the Renault Dauphine 
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Iilustration showing how the chassisless structure at the front end is 
cut away to clear the suspension components 


extreme right-hand side of the facia. The radio is mounted 
in the centre, and above it is an ashtray 

The demister slots are extremely close to the glazing 
rubber, which at first sight would appear to obstruct the 
air flow. However, this may be an illusion, since it is possible 
that it induces the flow to follow its profile and thus directs 
it on to the screen. A plastics or rubber-moulded strip is 
mounted on the lower edge of the facia. Presumably this is 
mainly to act as a finisher, but it would also help to protect 
the passengers from injury in the event of a crash. 

The headlamp switch arrangement is similar to that on 
the 4CV. 
extending laterally from the steering column 
ment 1s convenient for Continental drivers, since it places 
the switch control within easy reach of their fingers when they 
are gripping the wheel. Headlamp signalling, of course, is 


It comprises a lever on the end of a pedestal 
his arrange 














Right: The rear end structure is of sound design and 
light weight: it hos ample strength and rigidity to 
carry the engine and rear suspension loads 


universally used in the Continental towns, where cars are 
driven with side lights on, but the headlamps are switched 
on and off us the car passes each road junction. The control 
for the flashing direction indicators is a long lever extending 
laterally from the other side of the column. Also mounted 
on the column is the ignition switch, which operates the 
starter and can be used to lock the steering control. The 
control for the radiator blind is a wire clip that slides in a 
vertical channel mounted on the rear face of the wheel arch 
adjacent to the driver. There are four notches in the edge 
of the channel, into any one of which the wire clip springs, 
according to the position selected. A rd connects the 
clip to the radiator blind. 

Pedal arrangement is always a difficult problem on small 
cars, because the space on the toeboard is restricted by the 
wheel arches. In this instance, the front seats are inclined 
inwards at an appreciable angle so that the driver’s feet fall 
naturally on the pedals, Even so, the clutch pedal is fairly 


The coil spring and wishbone front suspension assembly, together with 
the rack and pinion steering gear, is carried on a cross member that is 
bolted under the body-chassis unit 


Left: The wing valance panels form an integral part of 

the front end structure of the Dauphine, and stowage 

for the spare wheel is under the floor of the luggage 
compartment 


close to the steering column. A good feature of the arrange- 
ment is that there is plenty of room between the clutch pedal 
and the wheel arch to rest the left foot when the clutch is 
not being operated. Sturdy, tubular-framed bucket seats 
are fitted in front, and the bench type rear seat has a curved 
squab to bring its ends forward of the wheel arches. A two- 


piece, black rubber floor covering, slightly under } in thick, 
is employed: one piece covers the front floor and the other 
the rear. Under the rubber, a } in thick underfelt is laid. 

The front luggage compartment is indeed large for a rear- 
engined car. Its maximum dimensions are 35 in x 44 in 
16 in, although some of this space is occupied by the battery. 
This capacity has been obtained partly by adopting a 
relatively high scuttle and partly by extending the front end 
of the car forward, by comparison with the 4CV. Also, the 
spare wheel is mounted under the compartment instead of 
inside it, as in the 4CV. The cover for the spare wheel 
compartment is formed by the panel on which the number 
plate is mounted. Its release knob is inside the bonnet, the 
release for which is inside the car, so the spare wheel cannot 
readily be stolen when the car doors are locked. 

A forward hinge arrangement has been adopted. This is 
a safety feature in that there is no danger of the lid lifting if 
the catch should come undone. However, it also has other 
advantages. The catch can be simpler, since a safety device 
is not needed; moreover, because it is on the scuttle, the run 
of the control is short. Since the lamps and the chromium 
plated components that decorate the front end of the car 
are close to the hinges, the bonnet opening can be made wide 
without fear of the lid being too heavy. Spring assistance is 
also unnecessary. Once the lid has been lifted beyond a 
certain point, that is, where its centre of gravity swings 
forward of the hinges, a tie instead of a strut is needed to 
hold it. This is an advantage, since a lighter stop can be 
used to hold the bonnet open. In this vehicle, a simple 
hairpin wire clip is employed. The two ends of the clip 
are attached to one side of the lid and it is passed over a 
peg on the wheel arch valance. Thus, as the lid is opened, 
the peg slides along the length of the clip until it is finally 
stopped by the rear end. The wire clip is so arranged that 
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it tends to spring inwards against the peg so that it does not 
rattle. A similar stop is used to hold the boot lid open. 

So far as the general layout of the mechanical components 
is concerned, this vehicle is not unlike the 4CV. It comprises 
a chassisless body structure; the power unit and rear suspen- 
sion, mounted on a pressed steel cross member bolted to the 
structure; and the front suspension and steéring assembly, 
also mounted on a box section cross member bolted to the 
main structure. The body sills form the frame side members 
and are swept inwards at the front and rear to clear the 
wheels. Two top hat section cross members are spot welded 
under the floor to form box sections. One is under the front 
seats and the other adjacent to the heelboard 

A four-cylinder in-line engine is employed. It is much the 
same as that of the 4CV model. The cylinder head is of 
aluminium alloy, and the cylinder block and crankcase 
casting is of iron. Wet cylinder liners are employed; they 
are now 58 mm instead of 545mm bore, but the stroke 
remains the same at 80 mm. This gives a swept volume of 
845cm*. The compression ratio is 7:25:1. A power 
output of 30b.h.p., by the S.A.E. rating, is obtained at 
4,250 r.p.m. The maximum torque is 48-4 lb-ft at 2,000 
r.p.m., and the maximum b.m.e.p. is 142 Ib/in?. 

A Solex 28BIT carburettor is fitted, and a thermostatically 
controlled hot spot is incorporated. The petrol tank, which 
holds 7 Imp. gallons, is mounted under the rear seat pan. 
A pressed steel shroud is welded round the exhaust down- 
pipe, immediately below the manifold. This, no doubt, 
helps to shield the starter motor, generator and air cleaner 
from radiant heat. 

Although the Ferlec clutch can be supplied as an optional 
extra, the standard transmission is a single dry plate clutch 
with a three-speed gearbox. Top and second speeds are 
synchronized. The ratios are: 3:7: 1, 18:1, 1-07: 1, and 
reverse is 3:7: 1. A final drive ratio of 8:35 has been 


Left 
and cleaning 


The ashtray in the centre of the dash can be removed for emptying 
Its pivoted lid, which is shown in the half-open position 
has a grille on its underside 


Right: A simple cranked wire catch is employed to secure the boot lid 
when it is closed, and the check stay that holds it in the open position is a 
simple hairpin type, spring clip 


adopted. The swing axle suspension arrangement is the 
same as on the 4CV, and the wheel rims are attached by 
five studs to their discs, as before. A leading and trailing 
shoe brake arrangement has been adopted for both the front 
and rear wheels. Their drums are 9 in diameter 

A 15 in diameter, two-spoke steering wheel is employed 
It requires 3} turns to move it from lock to lock. As in the 
4CV, a rack and pinion steering gear with centring springs 
is incorporated. The front suspension is of the coil spring 
and wishbone type. Telescopic shock absorbers are employed 
both at the front and rear 





MECHANICAL HANDLING 
The 


First 


AS International Convention—the first of its kind—will 
be held in conjunction with the Mechanical Handling 
Exhibition at Earls Court, London, 9th-19th, May, 1956. 
Experts from various countries will present papers discussing 
the latest developments in mechanical handling equipment 
and its application to their own industries. The full pro- 
gramme is:— 
No. 1 Thursday, May 10th. Frank G. Woollard, Esq. 
M.1.Mech.E., Great Britain. “Mechanical Handling— 
Prospects and Problems.” 


No, 2 Friday, May 11th. Lt.-Col. P. A. J. Hernu, Ceylon. 
“Some Handling Problems in Ceylon.” 


No. 3 Monday, May 14th. Dr. F. Hegner, Switzerland. 
“Modern Methods of Co-ordination of Interplant 
Handling.” This will be followed by a film on 
palletization. 

Tuesday, May 15th. H. E. Stocker, Esq., U.S.A. 
“Mechanical Handling in International Commerce— 
Conclusions from the Experience of 35 years.” 

Wednesday, May 16th. Douglas A. Gillespie, Esq. 
(past National President American Material Handling 
Society Inc.). “The Field for British Equipment in 
Canada and the United States of America.” 


Thursday, May 17th. Details to be announced later. 
7 Friday, May 18th. Dipl. Ing. Gert Salzer, Germany. 
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International Convention 


“The Solution to Materials Handling Problems in 
Germany.” 

Each Convention Session starts at 3 p.m 

Tickets for the various sessions may be obtained free of 
charge on application to “Mechanical Handling’ Exhibition, 
Dorset House, Stamford St., London, S.E.1 

The exhibition proper, while it will deal with every type 
of mechanical handling equipment, will include much that is 
of direct interest to the automobile and ancillary industries 
For example, important developments in fork lift trucks 
will be on display. They will include machines small enough 
to operate in very narrow gangways; many attachments for 
special purpose lifting; slewing masts and side carriers for 
work in congested areas; and quickly replaceable masts and 
accessible moving parts to make maintenance casy 

Many developments in electro-hydraulic control equip- 
ment will also be exhibited. In this field, the development of 
duplex valve systems has allowed complex movements to 
be completely and accurately synchronized. Among the 
numerous devices applicable to operational control will be 
elapsed time indicators for determining the true operating 
hours of a plant; variable speed controllers for conveyors 
or machine tool feeds; counters; and check weighers and 
batchers for continuous weighing and packing operations 
Improvements in the equipment itself include the production 
of moulded relays, the use of sintered contacts for resistance 
to corrosion, and increases in the speed and range of activating 
and relay devices 





FABRICATED SHAFT COMPONENTS 


Application of the Ring Spring to Lock Together the Components 


of Fabricated Crankshafts and Shaft Drives in General 


| 
( AOMPONENTS such as gears, pull 
even cams are sometimes keyed or splin« 
Similarly, torsion bars in most instanc« 
rotation by splines, although because of 
cost of this method of location, th« 
employed less highly stressed, and ther 
with their ends anchored in squar¢ 
advantage of keyways or splines i 
weaken the shaft. This can be counter: 
end where the keyway or splines ar 
always be done if bearings have 
between the ends of the shaft. The 
reduction of shaft strength owing to 
keyways or splines is seldom fully 
application of these methods has b« 
of habit. 


Recently, investigations have been carric 


and published in an article entitled “Str 
Photoelastic Methods and Comparis: 
Solutions,” Proc. Soc. Exp. Stress Ana 
No, 2. 


when the radius r at the bottom of the } 
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from 7 
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and flanges, and would thus also aff 


linked to or fixed on the shaft. In add 


splines make sealing difficult, particular! 
where they are relatively easily attacked 
Recently, it has been found that the ris 


Fig. 1, Above left: The ring spring as a 


Fig. 2. Above right: Forces in a ring : 


Fig. 3. Below: A multi-element ring spr 
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as a device for locking components on shafts. The action 
and stressing of this device, invented by E. Kreissig, Dr. Ing. 
h.c., and manufactured by the Ringfeder G.m.b.H., of 
Krefeld-Uerdingen, was dealt with in some detail in the 
August 1955 issue of Automobile Engineer. Originally the 


TABLE I. 


R 





lelement 2 elements 3 elements 4 elements 





0-5P, 
0-55P, 
0-6P, 


0-57P, 
0-616P, 
0-676P, 


0-25P, 
0:286P, 
0-333P, 


0-4P, 
0-445P, 
0-5P, 


ring spring was applied to railway buffers, and later it was 
used in gun recoil mechanisms and aircraft landing gear. 
An application of a ring spring as an alternative to keys or 
splines is shown in Fig. 1. Under the action of the axial 
force P,, the outer ring expands while the inner one contracts 
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Shaft 4 
Fig. 4. Above; Three pairs of rings clamped on a shaft 


Fig. 5. Below: Rings clamped on a shaft, but with the hub pulled against 
a collar 
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thus securing the wheel hub to the shaft. The rings form a 
hermetical seal between the shaft and the hub; this is of 
particular advantage with shafts stressed in bending or 
exposed to corrosive influences. 
From the stress diagram, Fig. 2: 
P, cosa N sina+p(N cosa+P, sina) 
or P, (cosa —psina) = N(sina + cosa) 
where , is the coefficient of friction. Rearranging: 
»¢ osa psina 
‘sina + mucosa 
pe nn 
tana + 
and simplifying by eliminating utana, the values of which are 
negligible 
P, 
tana + p 
or P,=N(tana+,) 
The force due to friction is: 


' P 
R=Np=—iE 
tana + 


y 
4 
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60mm 
dia 


It is, of course, possible to assemble a number of ring 
elements in series, Fig. 3. If m ring elements are used, the 


sum of the radial pressure forces is: 


>N _nP, 
lana +nyp 
while the total friction force is: 
nP, 
tana +n 
The torque that such an assembly can transmit is 
Rd 
Mm 2 
nP pd 
2(tana +n) 
A nut, of the form shown in Figs. 4 and 5, is generally used 
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Fig. 6. a Pulley at shaft end b Pulley on shaft ¢ Double helical gear 
assembly d Ring spring coupling 
to*clamp the ring together. With three elements arranged 
as in Fig. 4: 
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For the assembly in Fig. 5: 
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where ¢=tana/(tana R does 
increase in proportion to the coefficient of friction pw, but 
at a much lower rate shown in Table |! 

The value of the radial load N becomes progressively less, 
following a hyperbolic law from element to element. Thus, 
if N for one element is 100 per cent, it will be only 50 per cent 
for the second element and 25 per cent for the third element 
Because of this it is advisable, for the transmission of heavy 
torques, to use two sets of rings, one at each end of the hub 
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6,900 
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7,129 
12,900 
25,400 
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293 
OUR 
950 
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17 60% 
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51-5 
75 
126 
209 
435 
675 
1,220 
2,070 
4,150 
5,520 
11,900 
21,400 
42,200 


7,700 
9,100 
10,900 
13,200 
20 A400 
25,000 
4§ 000 
47,500 
66,000 
83,000 
132,500 
191,000 
294,000 


31-2 
45 
75 
125 
254 
403 
7H 
1,250 


5,500 
6,350 
7,400 
8,800 
13,200 
15,800 
22,000 
30,000 
41,500 
52,000 
82,000 
117,000 
183,000 
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The dimensions, abstracted from the maker’s list, of a number 
of ring elements for shaft diameters selected in accordance 
with the R10 preferred number series, B 2045 : 1953, are 
given in Table II. 

Typical applications of ring spring 
shown in Figs. 6a, 6b, 6c, 6d and 6¢« 
the rings to secure pulleys to shafts is 
and 6b respectively. Fig. 6c is an arrangement for securing 
a two-piece double-helical gear so that the two components 
can be manufactured separately. With applications such as 
this, which require careful adjustment of intermeshing of 


ring elements are 
method of using 
strated in Figs. 6a 
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Fig. 6. e Built-up crankshaft 


components on shafts and, for example, Roots type blower 
lobes, cams, brake levers, torsion bars and machine tool 
components, ring spring elements can be of considerable 
advantage. The use of ring springs for a quickly detachable 
coupling is shown at 6d. In this assembly, the circlip in the 
bore between the shafts ensures that the coupling is central- 
ized relative to the ends of the shafts. The new device 
applied to built-up crankshafts is shown at 6e and similar 
arrangements have already been used in practice for single- 
cylinder compression-ignition engine crankshafts and for 
securing flywheels 





Recent Publications 


Brief Reviews of Current Technical Books 


Bearing Lubrication Analysis 


By R. R. Slaymaker 

New York and London: J. Wi_ey anp Sons INnc., New 
York ; and CHAPMAN AND HALL L1! 37 Essex Street, 
W.C.2. 1955. 96. 108 pp. Price 4 


This book, which deals with sleeve bearing 
for engineering college students whose main interest is machine 
design. However, the practising engineer who is not already 
familiar with the subject may find sections of the work useful 
The first chapter is an introduction and occupies only four pages 
After the second, which is on viscosity and other properties of oil, 
there are two more on hydrodynamic journa! bearings. These two 
cover load-carrying capacity, Kiction torque | flow and temper 
ature rise. Although hydrodynamic theory a! is not sufficient 
for the design and successful operation of bearings, an elementary 
understanding of it serves as a signpost to keep the d«signer on the 
right track. Chapter 5 gives examples of siceve bearing design 
and chapter 6 is on materials, construction and bearing life. In 
chapter 7, boundary conditions and coefficients of friction are 
dealt with, as well as bearings that operat thout an external 
supply of lubricant. 

The book was written as a basis for a on 
at the Case Institute of Technology, | 
abridged to give the lecturer an opportunity 
augment the subject matter in the light of own experience 
For a subject such as this, to be taught in a short course, a dis- 
cussion containing a solid text of fundamental thought appropri- 
ately applied is more to the point than would be a long treatise, 
much of which would have to be skipped in order to complete the 
work in the allotted time. Those who wish | ialize in bearing 


written primarily 


m graduate course 
It is purposely 
enlarge upon and 
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design or to become lubrication analysts will find that the material 
in this book is a firm foundation on which to build ; and for those 
who simply wish to add bearing design to their repertoire, the text 
is adequate 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.1.E.E., M.J.Mech.E. and 

L. Griffiths, M.1.Mech.E., A.M.1LE.E. 

London: ILIFFE AND Sons, Ltp., Dorset House, Stamford 

Street, S.E.1. 1956. 8} «54. 387 pp. Price 25s. 

This is the fifth edition of the well-known book by A. P. Young 
and L. Griffiths, first published in 1933. It has been revised to 
include up-to-date details of flashing light direction indicators, 
electrical controls for overdrive systems, electrically-operated door 
gear, A.C./D.C. motor cycle lighting systems, dry-charged 
batteries, steel alkaline batteries and other recent developments. 
Ihe work is more than a manual on components : it explains the 
fundamental principles underlying the design of each piece of 
equipment and these explanations are followed by the practical 
details. Clear diagrams and half-tone illustrations are used freely. 
This comprehensive method of treatment makes the book suitable 
for the motoring novice as well as experienced automobile 
electricians. 

The first chapter deals with fundamental principles and it is 
followed by five more headed : The Complete Electrical Equip- 
ment, The Dynamo or Gencrator, The Starter Motor, The 
Battery, and Automobile Lighting. The thoroughness with which 
these subjects are dealt can be judged by the fact that under the 
heading Automobile Lighting, for example, the subjects discussed 
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include the principles of illumination, beam intensity, reflector 
theory, the dazzle problem, headlamp mountings and structure, 
and fluorescent lighting. These six chapters fill the first 207 pages 
of the book. The remainder of the work is devoted to ignition 
This field is covered in nine chapters, which are headed : Electrical 
Ignition Systems ; The Process of Ignition ; The High-Tension 
Magneto ; Magnetos; Magneto Installation; Impulse Starters 
And Automatic Timing Control ; Radio Interference Suppression; 
Magnetizing And Timing a Magneto and, finally, Sparking Plugs. 


Fifth Symposium (International) on Combustion 


By The Combustion Institute. 

New York and London: REINHOLD PUBLISHING CorRPoR- 
ATION, 430 Park Avenue, N.Y. 22; and CHAPMAN AND 
HALL Ltp., 37 Essex Street, W.C.2. 1955. 10} = 6}. 
802 pp. Price 120s. 

In this volume there are 101 papers of outstanding merit 
presented at the Fifth International Combustion Symposium held 
in 1954 at the University of Pittsburgh. It is the work of 182 
cvntributors from many parts of the world and is of the highest 
technical standard. Since it undoubtedly is a useful work of 
reference for combustion specialists, scientists and chemists 
engaged in combustion research, it inevitably will also be appreci- 
ated by engineers concerned in a less specialized way with 
combustion in all types of engines. It is also of value to chemists 
and chemical engineers interested in the kinetics of oxidation, to 
metallurgists interested in the development of high-temperature- 
resistant materials, to physicists concerned with diffusion, heat 
transfer and fluid flow and to engineers studying combustion in 
rocket engines. 

Forty-five papers deal with the subject of kinetics of combustion 
reactions ; the remainder cover the combustion of fuel droplets, 
combustion of solids, propellant burning, special techniques and 
instrumentation, diffusion flames and carbon formation, flame 
spectra, dissociation energies and special processes in engines 
In eleven papers by invited authorities, unsolved problems in 
various types of engines, and basic kinetic problems, including 
high-temperature kinetics, are discussed. 


Automotive Transmissions and Power Trains 


By William H. Crouse. 


New York and London: 
95 Farringdon Street, 
Price 43s. 

William H. Crouse, the author of this book, has a background of 
sound engineering training as well as practical industrial 
experience. Much of his experience has been gained with the 
Delco-Remy Division of the General Motors Corporation, where 
he was at one time director of field education. During the war 
years, he wrote a number of technical manuals for the armed forces 
Subsequently, he became editor of Technical Education Books for 
the McGraw-Hill Book Co. The book under review is one of a 
series of five, some of which have already been reviewed in 
Automobile Engineer. This set is called the McGraw-Hill Auto- 
motive Mechanics Series and, as its name suggests, it is intended 
for service rather than design engineers. However, a great deal of 
information on the Gyro-matic, Hydra-matic, Powerglide, 
Fordomatic and Powerflite systems is included and this 
undoubtedly will be of interest to designers 


McGrRAW-HILL Book Co. INc., 
E.C.4. 1955. 96. 632 pp. 


Principles of Farm Machinery 
By Roy Bainer, R. A. Kepner and E. L. Barger 


New York and London: JOHN WILEY AND Sons INc., New 
York ; and CHAPMAN AND HALL Ltp., 37 Essex Street, 


W.C.2. 1955. 8} «54. 571 pp. Price 70s 

In preparing this text book, the authors have aimed at the 
presentation of the subject of farm machinery from the engineering 
viewpoint. They have therefore placed emphasis on conventional 
requirements and principles of operation. Where practicable, 
machines for a particular cultural practice, such as planting, have 
been treated on the basis of unit operations performed by their 
functional elements. Methods of testing or evaluating the perform- 
ance of certain types of field machinery are included. 

The work is designed primarily as a text book for professional 
agricultural students, regardless of their expected ficld of 
subsequent specialization. Before reading the book, it is necessary 
for the student to have a knowledge of static mechanics, while an 
understanding of subjects such as strength of materials and 
dynamics would also be helpful. In the discussions of the machines, 
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only a minimum amount of descriptive material has been included, 
since it is assumed that the reader is already familiar with the 
common types of farm machinery. However, for students who 
have not this background, useful lists of references are given in the 
appropriate sections of the book 

The subject matter deals primarily with the more common types 
of field machines, but also includes general discussions of materials, 
power transmission, economics and hydraulic controls, as applied 
to farm machinery. A chapter on seed cleaning is included because 
of its relation to the separating and cleaning functions in seed 
harvesting equipment. Unfortunately, space limitations have 
prevented the authors from considering many examples of special 
equipment, as well as localized special problems that require 
engineering attention and offer a real challenge to the farm 
machinery development engineer 

Lack of standardization of nomenclature is one of the difficulties 
confronting anyone writing about farm machinery. The authors 
have given considerable thought to this problem in an attempt to 
select the most descriptive and logical terms. Perhaps this work 
will contribute in some degree to future standardization of 
nomenclature. However, since the work is American in origin, 
some of the terms doubtless will be unfamiliar to British agri 
cultural engineers 


Fibreglass Reinforced Plastics 
By Ralph A. Sonneborn and other 


New York and London: RErINHOLD 
ATION, 430 Park Avenue, N.Y. 22 
HALL Ltp., 37 Essex Street, W 
240 pp. Price 36s 
During the past ten years, Fibreglass reinforced plastics has 

become a significant material in many manufacturing applications 

Because of the rapid growth of the industry, the fund of knowledg: 

that has been accumulated has been hitherto largely unconsoli 

dated. This book has been written with a view to presenting as 
much of the available data as possible in a compact form, suitabk 
as a work of reference for engincers and others concerned with the 
subject. It covers in detail the resins and glass reinforcement used 
as well as moulding techniques, properties, design considerations, 
inspection and testing. Of special interest are two chapters contri 
buted by leading authorities in engineering research. The first, 
which is by Professor A. G. H. Dietz, head of the department of 
structural materials at the M.I.T., discusses the theory and funda 

mental concepts of reinforced plastics. The second, by A. S 

Heyser of Reed Research Inc., deals with design from the viewpoint 

of the hydraulic engineer 
In part I of the book, chapters | and 2 deal respectively with the 

nature and use of Fibreglass reinforced plastics, and materials 

The next three chapters cover manufacturing processes, secondary 

operations, and inspection and testing. Finally, in part I, there are 

three chapters in which properties, design methods, and applica 
tions are discussed, Part I] comprises the contributions by th 

two research authorities and is followed by appendices giving a 

glossary of terms and a selected bibliography 


PUBLISHING CORPOR 
and CHAPMAN AND 
ae 1954 LB | 7 


Modern Petrol Engines 
By A WwW Judge 
London: CHAPMAN AND HALI 
W.C.2. 1955. 9) «6. 564pp 
his is the second edition of this work, which was first published 
in 1946. It deals with automobile, marine, aircraft and stationary 
high-speed petrol engines and is written for the designer, engineer, 
draughtsman and student, The latest edition includes an appreci 
able amount of new material relating to recent developments in 
petrol engine research and application. This information includes 
up-to-date facts about detonation research, combustion chamber 
design and alternative fuels for petrol engines. Additional details 
of the properties of modern engine lubricating oils are also given 


Lrp., 37 Essex Street 


Price 56s 


Carburettors and the Fuel System 

By E. P. Willoughby, B.Sc., M.A.MechJ 
London: Temp_e Press Lrp., Bowling 

1954. 745. S6pp. Price 2 

The Modern Car Easy Guide Series is well known and needs 
no introduction, This booklet is the of the series and is 
now in its fourth edition. The author's aim has been at including 
items of real importance and omitting all that are not. The work 
is written in simple language for normally intelligent person 
having little or no practical knowledge of the subject. Its main 
value is its compactness: the reader does not have to waste time 
studying details that are unlikely to inters 
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New Barium Titanate Transducers 


G.E.C. Accelerometers and Strain Gauges for Vibration Testing 


rg.’ 

[ HE Research Laboratories of The General Electric Co 
Ltd. have now developed miniature bar titanate accelero- 
meters and strain gauges which are already proving extremely 
useful in the field of vibration testing are new devices, 
the first of their kind to be made availa n a large scale 
in this country, and they have many advantages over older 
methods of vibration detection and irement. They 
are inexpensive, reliable and simple | erate, and their 
very small size enables them to be 1 in a variety of 
circumstances where it would be imp accommodate 
more bulky equipment. In addition are extremely 
sensitive and will work efficiently over ely wide range 
of temperatures and vibration frequen 

Barium titanate transducers hav many 
branches of engineering, in the manufacture of aircraft, cars, 
armaments and electronic equipment, as well as in other less 
obvious fields such as the transport of | 


ations in 


| goods where 
vibration may be experienced 


Principles of operation 
Substances of the barium 
ferroelectric materials; that is to say the 
tion of a large D.¢ 
ally rather as a ferromagnetic material such a: 
polarized magnetically When proper 
polarized barium titanate behaves as a 
with a very high activity. When such a 
the strain in the crystal gives rise t 
difference across the faces which is proport 
Conversely, if a potential 


titanate type are classed as 
by the applica 
olarized electric 
iron can be 


prepared 


voltage, be permanent 


and 
zoelectric crystal 
tal is compressed, 
minute potential 
mal to the degree 
difference is 
suffer a very 


of compression 
applied to those faces, the crystal itself will 
small decrease in size 

When subjected to repeated alternating 
expansion a piezoelectric crystal will gene 
ipplied to it. 


ompression and 
rate an electrical 
charge proportional to the forces being This 
is what happens in en accelerometer, where the crystal is fixed 
between a rapidly vibrating surface and an inertia weight 
The electrical charge is fed to a detector th a suitably high 
impedance, such as a cathode follower id the signal can 
then be observed on a cathode ray oscil pe. This method 
gives the frequency and amplitude of ibrations. The 
barium titanate strain gauge is a more simple device consisting 
only of a barium titanate crystal wit! leads attached 
In this frequencies determined in 
vibrating mechanical structures, as \ the approximate 
relative strengths of such vibration: sensitivity 
of barium titanate transducers depend mn the material’s 
high constant electric activity, 
which are considerably greater than 


case resonant 


great 


very dielectric and 


pi 


{ quartz 


Construction and Operation 

Ihe first of the new devices is the G.E. 
titanate accelerometer, which can detect and measure shocks 
and vibrations on any object or mechanism wide 
range of operating conditions, It consi f a circular disc 
of barium titanate about } in thick and in in diameter, 
is silvered on both iwiched between 
One piece forms the base and is termi 
Ihe other acts 


Iype E barium 


Over a 


which sides and 
two pieces of brass 
nated by a 2 B.A. stud for fixing purp: 
as an inertia weight which converts t ibrations in the 
equipment to strains in the cerami ese strains then 
generate a piezoelectric charge, proporti to the accelera- 
tion applied to the base, which is ted by a coaxial 
screened cable. The signal is taken ¢ letector with a 
suitably high impedance such as a cat le follower, and 


can be observed on a cathode ray oscillog: [he accelero- 


meter is only } in long, and can easily be attached by its 
stud to any piece of equipment whose vibration character- 
istics are to be studied. It is simply and strongly constructed, 
yet weighs only 11 grammes (18 grammes with screening- 
can), so that the loading effects on the apparatus under test 
are minimized. The response of the accelerometer to 
accelerations of up to 1000g is linear and its charge sensitivity 
of about 5 pC/g gives a voltage output of about 20 mV/g 
using conventional circuitry (g<gravitational constant). 
The accelerometer will detect and record frequencies in 
the range 20 c/s to 20 kc/s, and between 40 c/s and 10 kc/s 
it is accurate to within +10 per cent. An important design 
feature of the G.E.C. accelerometer is the construction of 
the base, which is reduced in thickness just above the 
mounting stud. This is most effective in reducing spurious 
signals due to strains in the object under test, and it also 
reduces the effect of transverse accelerations. The transverse 
sensitivity of the device is less than 5 per cent of the axial 
sensitivity, so that the direction of vibration can readily be 
determined by the position in which the unit is mounted. 

Operation of the accelerometer is effective at any tempera- 
ture between —50 degC and + 100 degC; if this temperature 
is exceeded the piezoelectric properties can be restored by 
repolarization. The voltage sensitivity varies with tempera- 
ture to the extent of only 0°15 per cent per degree Centigrade. 
Each unit is individually calibrated at a particular temperature 
and is supplied with a 32 in length of screened cable. 

For certain applications it may be preferable to use a 
screened accelerometer. A screened version of the Type E 
unit has therefore been designed, with a performance very 
similar to that of the unscreened type. The aluminium 
screening-can makes the device somewhat larger, measuring 
fin by 1} in. 

The G.E.C, vibration strain gauge was originally developed 
for measurements of blade vibrations on rotating turbine 
wheels but it has many other applications to similar problems. 
It is two or three thousand times as sensitive to alternating 
strain as a typical wire resistance strain gauge, but does not 
respond to steady strain. 

The gauge consists of a thin bar of polarized barium 
titanate with silver electrodes on the two major faces. The 
electrode on the lower face is extended round one edge on to 
a small part of the upper face and the leads are soldered on 
to the two electrodes on the upper face. The under side of 
the gauge is attached to the object to be tested by a suitable 
cement. When the object vibrates, the alternating strains in 
the plane of the gauge produce an alternating charge on the 
electrodes, which is fed to a suitably high impedance detector. 
Unlike the accelerometers, the strain gauges are not supplied 
calibrated, because they are intended primarily for the 
determination of the various frequencies at which resonant 
vibrations occur in mechanical structures, and also of the 
approximate relative strengths of such vibrations. They will 
operate in the frequency range 20 c/s to 50 kc/s. 

An important feature of the barium titanate strain gauges, 
not possessed by other types of gauge, is that they can be 
used either to detect vibrations or to excite them by the 
reverse process of applying an alternating voltage to the 
crystal. This considerably increases the scope of vibration 
measurements which can be made on mechanical structures. 

The strain gauges are made in two standard sizes, measur- 
ing } in } in 0-035 in and } in } in 0-035 in, either of 
which can be used for detection or excitation. The sensitivity 
is of the order of 0-1 volts output for an alternating displace- 
ment of 1 part in 10*. 
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Steering of Multi-Wheel Vehicles 


The Heumann Minimum Method for Determining the Position of the Centre 


About Which a Vehicle Turns 


‘ 

( AREDIT for the evolution of the science of flange force 
determination and of the methods of exact graphical analysis 
is mainly due to Prof. H. Heumann who, starting with the 
well-known minimum rule’ developed this branch of graphical 
mechanics to a high state of perfection. Although the prin- 
ciples are of particular value for use in connection with 
complicated wheel arrangements on locomotives, they are 
also applicable to road vehicles. Motion of a vehicle round a 
curve can be regarded as a rotation about a vertical axis, 
combined with a motion of the vehicle parallel to its original 
position. In other words, on a curve, the motion of an axle 
and wheel assembly without a differential consists partly of 
pure rolling and partly of slip across the road. 

The rotation takes place about a pole O, which can be 
called the centre of friction, and the position of which can 
be determined by the Heumann Minimum Method. Each 
wheel carries a load Q and offers a resistance Qy to rotation 
about O, where y is the coefficient of friction between road 


Fig. 1. Method of determining the centre of rotation 


of a six-wheeled vehicle 
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and wheel. The moment required to maintain rotation about 
O is Qu2dg, where 2 is the sum of all distances between O and 
the point of wheel-to-road contact on one side of the vehicle, 
Fig. 1. A transverse force P, generally applied at the front 
wheels but other point, effects the 
rotational component of the motion. This force determines 
the direction of vehicle motion and is termed the directional 


sometimes at some 


force. The relationship between these quantities are given 
by : 
Ondg Px 
where x is the distance between the point of application of P 
and the pole O 
In the case of a vehicle with a rigid frame and n rigid 
axles, the moment about O is 
Px =pQ2\2q =M 
the transverse, or directional, force is 
P pO2L"2 cos p 
The first derivative of (1) with respect to x is 
dM , ' dP 


I x 
dx ax 


uo’ dq 


Introducing (2) in (3 
dP "de 
Bos 20S 


dx 


uO cos 
yt | 


hua AX 
On the other hand, from Fig. 1, it can be seen that 
cos f,, XnV/ x," +3" 

In VX," 

dq # 


n 


dx 


and 


Furthermore : 
dq, 
dx,, 


5S 


cos p 
dx 


a nd S n 


ae | 
Consequently, (4) can be re-written 
dP 
ds 
Since the distance x cannot be equal to zero 
dP 
dx 
This means that pole O must be in such a position that the 
directional force P is of minimum value. This is Heumann’s 
Minimum Rule 
The method of determination of the the 
pole O for a six-wheeled vehicle is illustrated in Figs. | and 2 
If, as in Fig. 1, the wheels and axles are positively located 
relative to the frame, they are steered, the 
magnitude of the moment M 20p(q q: qs 
determined for any position of O by plotting the values of 
q1 9: * Ys Vertically above an arbitrary datum line, Fig. | 
By assuming that the value of 2Qy is unity, the entire area 
between the datum line and momentum 
regarded as the momentum area 
directional force P in units of 2u4Q is 
P «tan a=(2"q)/% 
Since the M-curve is plotted for 210 = | 
P 2uQL x 


) 


0 


position of 


that is, not 


can be 


curve can be 


Phe magnitude of the 





For the case under consideration 
P ~2Quq 
M/x tan 
In Fig. 1, the maximum value of 
the point at which the line at an angle 
front axle, intersects the M-cur' 
pole O is obtained by dropping, fr 
section, a perpendicular to the 
Fig. 1. An extension of the line 
at P? This suggests, 
the vehicle might rotate intermitt 
Consequently, if theory and practi 
the angle must be reduced from 
line from / becomes a tangent t 
value of fan « is a minimum, the 
mined from AB/x or P tan 
minimum. This again is Heumann 


From Fig. | it can be seen that, if P? 


axle, its minimum value is obtains 
slightly in front of the rear axle. If 
mid-way between front and rear one 
lines, the pole remains virtual! 
Moreover, if the directional force IP’ 
front axle at point II, then O mi 
value of P being given by A,B 

So far as steering layout 18 concer! 
can be regarded as a four-wheel 
front axle at which the directional f 
the M-curve is plotted, as in Fig. |} 
lifferentials on the axles. In thi 
of the rear axle, but for a vehi 
entials as well as a differential bety 
behaviour of the vehicle is independe: 
the M-curve is represented by a straig 
equal to the rear wheelbase, abov: 
end of the wheelbase the line turn 
In these circumstances, the pole O 

If the inter-axle differential 
to be re-introduced as s,, a8 shown 
maller and its value varies with 


contrary to pra 


nt M is at P, 
its apex at the 
orresponding 


point of inter- 


f the vehicle, 
M-line again 

“perience, that 
it two poles 

in agreement 


which angle the 


rn Since the 
force, deter 
becomes a 

m Rul 
ij at the front 
the pole O 1: 


rmediate axle 1 


n by the dotted 
ime position 
1 ahead of the 

forward, the 
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r with a free 
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bogie without 
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line. At each 
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rear axle 
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but it is much 
ir le As d 


btained for a 


Fig. 2 M-curves for vehicles with and 
without differentials 


result, the M-curve closely folk References 
vehicle with a third differential and O is slightly 1H 


’ ' ) H&UMANN ‘Zum Verhalten von Eisenbahnfahrzeugen in 
The valu force P is given 


forward of the rear axle Gleisbogen,” Organ f.d. Fortschritte des Etsenbahnwesens, 
by the equation 1913 
Pla H. HEUMANN: “Grundziige des Fihrung der Schienenfahr 
An important feature of Fig. 2 i r a six-wheeled —. uge,” R. Oldenburg, Munich 1955. 
W. Dauner, E. HILter and W. Reck Einfihrung in die 
vehicle, the pole O is close to the 1 ind not, as is Spurfiihrungsmechanik der Schienenfahrzeuge,” Archiv 
far Eisenbahntechmk, January, 1953. No. 2 
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CURRENT PATENTS 


A REVIEW OF 


Electromagnetic gear unit 


HIS mechanically controlled electro 

magnetic gearbox has no slip ring or 
rotary contactor and need not be dis- 
engaged when changing ratio. It comprises 
a plurality of multi-plate clutches of the 
type which forms the subject of an earlier 
patent, No. 629311. Each clutch has two 
interengaging series of plates, axially 
slidable in driving connection with a com- 
mon outer annulus A and with individual 
inner annuli B respectively. They are 
accommodated coaxially within a stationary, 
annular electromagnet C, in the closed end 
of which is housed the energizing coil D 

The outer annulus consists of clutch 
rings of magnetic metal spaced by rings of 
non-magnetic metal and secured to a 
driving disc E attached to the input shaft. 
Inner annuli are rigidly mounted respec 
tively on a central solid shaft F and 
concentric tubular shafts, each running in 
a pair of ball or roller bearings. At their 
extremities, outside the electromagnet, 
these shafts carry fast pinions in constant 
mesh with gear wheels keyed to the output 


afl 


j 
Hd 
teta4 


A - 
| Ald 


Ba 


C D 
No. 729831 


In the annular space between the outer 
annulus A and the electromagnet C is an 
axially slidable ring H of magnetic metal 
which can be shifted, either manually or 
automatically, by means of a_ pivoted 
selector fork. The actuating pins of this 
fork pass through arcuate slots in the 
magnet and are engaged in a peripheral 
groove in the ring. When ring H is 
coplanar with one of the clutch rings, 
that unit is engaged and the drive ratio is 
determined by the corresponding gearing 
at the output end he other clutches 
rotate freely. If the ring is positioned 
intermediately between two clutch rings a 
braking action will result, the gearbox 
acting as a transmission brake. 

Driving disc E may serve as a flywheel or 
as a component part of an alternator 
supplying electrical energy to the magnet 
coil and, alternatively or additionally, to 
the ignition or lighting systems. Patent 
No. 729831. S.A. André Citroén (France 


Helical Springs 
MPROVEMENT in helical springs is 
claimed for the use of a wire section 
that is substantially D-shaped after coiling 
By arranging the convexly curved edge 
of the wire at the inner periphery of the 
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RECENT 


AUTOMOBILI 


No. 732313 


spring, concentration of 
reduced and, in consequence, the fatigue 
life of the spring is extended 

lhe wire stock from which such springs 
are manufactured is of a modified keystone 
section, as shown in two examples. Upper 
and lower faces A and B and outer edge ¢ 
are straight. The inner edge C is com 
posed of a central arc D of large radius 
joined to the straight faces by arcs of 
lesser radius, 

In the manufacture of springs, the wire 
is advanced through forming and upsetting 
roll dies to produce in the coiled spring a 
section having parallel faces, and a perpen 
dicular outer edge The inner edge 1 
convexly semi-circular to a radius struck 
from the medial plane between the paralle! 
faces. Patent No. 732313. Haton Manu 
facturing Co. (U.S.A 


local stress 18 


Plastics sealed, light alloy radiator 


HILE radiators and oil coolers of alum 

inium alloy have been built for aircraft 
applications and ovher special purposes, 
they have not been adopted for automobil« 
use since they cannot be produced by 
conventional methods and have not proved 
to be as reliable in service as those made of 
copper or brass elements. This patent 
proposes an all-aluminium radiator in 
which the tubular elements are sealed in 
the tank walls or tube plates by a thermo 
plastic or thermosetting resinous material 


weve | 
oe 


two. 731431 


SPECIFICATIONS 


Silicone rubber, silicone resin, or nylon are 
mentioned as suitab! 

Header tank A and the bottom tank are 
connected by flat tubular finned elements B 
the ends of which are entered in suitably 
shaped orifices in walls, Each 
orifice is outwardly flanged, as at ¢ ind 
the edge of the flange 1 cat 
fin of the tube B 
collar or houlder i 


tank 
d on the end 
Should plain tubes be 
provided t 
certain 


used a 
form a seating. Ih extends a 
distance through the orifice 
interior of the tank and at it 
reduced in diameter t houlder to 
support a cover plate D which extends 
the entre 

Ihe space intervening between tank wall 
and cover 
material 
pressure 
cously heating to an ¢ 
bonds all the part mether 
unit, Subsequently projecting ends of 
the tubular element ire rolled over to 
permanently secure the cover plat 
Patent No, 73143) Ustav pro Vyzkum 
Motorovych Vozidel Balik. (Czeecho 
slovakia 


into th 
extremity 1s 
leay a 
over 
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plate 1 filled with 
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juate temperature 
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Self-energizing disc brake 
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actuated friction 


anchored by a 


Ora 
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Tandem wheel suspension 


HEN vehicle brakes are applic 
vertical reaction between the BF 


and a wheel mounted on a longitudina 
arranged link is varied, The reactior 


increased in the case of a leading link 
decreased if the link is of the trailing 
In suspension units comprising four w 
arranged two in tandem on each side of 
vehicle, it is not uncommon for 
tandem wheels to be mounted respect 
on leading and trailing links. Such 
arrangement results in the phenom 
of load transference by braking, whic! 
invention aims to obviate 

By arranging the links of a tandem 
of wheels to be both of the same typ« 
reaction effects will be the same on 
wheel and may be cancelled out by 
usual compensating beam 
shows tandem whevls 
mounted on carrier arms A _ pivoted 


No. 732634 


brackets B and C depending fron 

vehicle frame. Brackets C have addit 
pivot bearings for the rocking bear 
which may be either a rigid beam or a 
spring. The ends of the beam ma 
shackled to the carrier arms or ma 
provided with a suitable sliding conn 

Resilient blocks may be incorporated at 
centre pivot or at the ends of the bea 
minimize the transmission of road sh 
Patent No. 732634. Multiwheelers (« 
mercial Vehicles) Ltd. and G. Mach 


Braking two-stroke engine 


HE braking effect of a two 
engine is very slight as compar 
that of a four-stroke engine and, ther 

in long descents a two-stroke engine 


be used to augment the wheel bral 


system lo overcome this handicay 
invention provides a valve device by w 
the ignition is short-circuited and a | 
vacuum is formed in the cylinder at 
revolution, In a body screwed int 
cylinder head a ball valve A is, d 
normal running, held tightly to it 
by a plunger B and the cam-shap: 
of a lever C constrained by a spring 
On the lever is mounted an cart 
contact spring E, the end of whi 
located adjac ent to the spark plug ter! 
When lever C is raised by mean 
rod or cable control F the plung: 
released to permit free operation 
valve A and contact E short-cir 
ignition Thereafter, outward mx 
of the piston forces the content 
cylinder through the restricted 
orifice and inward movement seats | 
and creates a partial vacuum in the cy 
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In an alternative arrangement the braking 
ve and the spark plug are both mounted 
an adaptor screwed into the cylinder 
ad. Patent No. 732616. Schneto A.G 
itzerland ) 


Engine cooling system 


eh IR the major part of a vehicle’s opera 
ting time under normal conditions the 
r stream engendered by forward move 
nt and passing through the radiator is 
fficient to ensure an adequate transfer 
heat from the coolant Under these 
nditions the radiator fan becomes 
lundant. ‘The invention proposes to 
ntrol automatically the operation of the 
1 to avoid the waste of power in driving 
ind also to prevent over-cooling of the 
wine 
In an otherwise conventional system 
iving a thermostatic control A and by 
B for a direct return to circulating 
imp C, the radiator fan is belt-driven 
rom the end of the camshaft through a 
tch D. The clutch is operated through 
ever linkage by the piston of a fluid 
sure cylinder E. A spring mounted 
hind the piston tends to hold the clutch 
1 the inoperative position, ‘The admission 
f pressure fluid, which may be lubricating 
displaces the piston and brings the 
itch into frictional engagement to drive 
fan. Pressure fluid is supplied by an 
ndependent hydraulic system, comprising 


No. 732044 


a tank F, engine-driven pump G and 
pressure relief valve H, which is under the 
control of a thermostatically actuated valve 
J 

The capsule type thermostat, located 
in the return pipe from the base of the 
radiator, is normally in the contracted 
condition, holding valve J to the left, 
recirculating the oil to tank F, and 
rendering the fan inoperative. After a 
start from cold, when the by-pass is cut 
by valve A the coolant continues through 
the radiator which is unassisted by the fan. 
Only when the air stream induced by 
travel is inadequate and the temperature of 
the coolant leaving the radiator exceeds a 
predetermined value does valve J open 
to admit fluid to cylinder E and bring 
the fan into operation. Patent No. 732044. 
Daimler-Benz A.G. (Germany). 
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Long seam welds in light 
alloy panels 


HEN welding together long sheets of 

light alloy, for example the side panels 
of passenger or commercial vehicle bodies, 
there is a tendency for the edges to distort 
under the localized heat and to separate. 
It is usually necessary to clamp the parts 
in position and some adjustment may have 
to be made on completion of the work, 
Additional metal must be supplied by 
welding rods and, if the work is to be 
performed automatically, a guide must be 
provided. 

By the expedient of forming the welding 
rod as an extruded section A, the sheets 
can be located in iateral grooves B and 
the welding machine guided on the profiled 
head C of the rod. In the illustration is 
shown a clamping fixture that provides 
a track for the welding apparatus and also 
serves to conduct heat away from the 
seam, The welding head carriage has 
guide rollers D which position the burner 
accurately over the extruded rod and 
stabilizing rollers E which run on the clamp 
rails F. The carriage may be moved by 
hand or propelled by a variable speed 
motor. 

The extruded rod may be of any suitable 
section providing it has two grooves to 
receive the sheets. These grooves may be 
arranged in different planes or at angles 
up to 90 deg. If desired the channel in 
the fixture below the seam may be shaped 
to serve as a mould for the fused metal or 
it may be used to conduct argon gas if 
the weld is to be made by an argon arc 
process. Patent No. 732635. Société 
Anonyme pour I’Industrie de |’ Alumimum 
Switzerland). 
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When Reliability means so much 
use 


Everyday uses include : 
Motor Cars, Commercial Vehicles, Ambulances, 
Fire Tenders, Motor Cycles, Motorised Cycles, 


Road Rollers, Tractors, Racing Cars, etc. 


AND ROLLER 
BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


Automobile Engineer, April 1956 





HOLDING POWER EXCEEDS 


CROID 65 l More than 1,000 factories have done away with bolts, 


MACHINE FIXING GLUE — + grouting, damaged floors; made layout changes a matter 


C 0 0 p E R S a of hours; practically eliminated machine vibration, 


How? By adopting the Croid-Cooper method of machine 


EELT y installation where machines are stuck down on a felt 


base with a holding power of 50 Ibs. to the square inch. 


——— 





SEE OUR STAND No, L.17 COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 


at the - 
FACTORY EQUIPMENT EXHIBITION Telephone: Br , 
EARLS COURT, 9 14th April, 1956 phone: Cryemene 212 























SINE 1807, 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


= 


Rathbone 
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High Quality 
DROP FORGINGS 


Differential gear assembly in Heavy Duty Driving Axle. Photograph by permission of $ 


for the automobile 
and transport industries 


PUL UTP SL TION 


THE FIRTH-DERIHON STAMPINGS LTD « TINSLEY - SHEFFIELD 


M 








EAGLE 


WOR’ WILLENHALL -: STAFFS. 














“Wards may have 
the machinery we need” 


—repeatedly true. Our stocks of new, rebuilt and 

secondhand plant and machinery are large and 

changing continually, Ring or write for the current 

“Albion Machinery Catalogue,” 250 pages of 
profitable information. 


THOS. W. WARD LIMITED 


ALBION WORKS, SHEFFIELD 
Telex ne 26311 (22 limes) Telegrams: ‘FORWARD, SHEFFIELD 


Lancaster | GIANT'S WHARF, BRITON PERRY, FORE STREET, SCOTSTOUN, 
STRAND, LONDON, W.« GLASGOW, WA 
f 


"hone: TEM 
i ‘ 
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Saunders -Roe use the 
Meadowfelt service 


Service is the keystone of the Meadowfelt organisation. 
The result is that more and more industrial companies 
are specifying Meadowfelt for filters, seals, gaskets, 
washers, joints, shock-absorbent mounting —and the 
hundred-and-one other industrial applications of felt 
Meadowfelt can be made to your precise specifications 
or you can leave it to us to produce felts that are 

right for the job. Meadowfelt can be made as hard as 

a board or as light as thistledown; it can be 


die-cut or punched ; it is invaluable in packaging. 


Tested and Trusted by Industry 


The Long Meadow Felt Company, Kidderminster— 


ELT wey i se R OF GABP S 1 
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Your customer in Kuala Lumpur 


did not order the RUST 


¢ worked hard to get the export con 
taken the trouble to make a first-class 
cems crazy to let rust undermine your 
goodwill. All ferrous metal parts 
mblies must be adequately protected 
ipment and this is where the RODOL 
¢ yeoman service, RODOL is applied 
nvenient method, dip, spray, brush -—or 
{fon with a clean rag. Various grades 
ed to give any desired degree of protec 
unit cost We will be pleased to 
(erature and samples if you write us 


RO ] RUST PREVENTIVES 
to give positive protection 
FLETCHER MILLER LTD * ALMA MILLS + HYDE + CHESHIRE 


Tele yde 781 (5 lines Telegrams: Emulsion, Hyde 





UU PLT ey OWA LOR NED 
Wallows Lane-Walsall Staffs, (0. Co watsan 


Automobile Engineer, April 1956 








Metrovick Infra-red plant is already used 
by an important section of the motor 
industry for drying and stoving products 
ranging from small accessories to com- 
plete bodies. Process time is cut and 
the finish obtained is more durable. 

Metrovick specialist engineers will be 
glad to help you to obtain a faster and 
better finish on your products. 

1. Ten4 kW projectors used by Messrs. Morris Commercial 


Cars Lid. In this plant large car sections are stoved in 
14-16 minutes. 


2. Metrovick Infra-red installation used by a world famous 
manufacturer of quality cars for paint stoving of engine 
components, 


3. This plant at the works of the Metropolitan Cammell 
Carriage & Wagon Co. Ltd. is fitted with ten 6 ft. 6 in. 
Metrovick Infra-red element projectors each with a loading of 
6kW. It is used for the paint stoving of aluminium panels. 


METROPOLITAN-VICKERS 


LECTRICAL CO 1} ) TRAFFORD PARK MANCHESTER 


Member of the AEI Group of Companies 
Leaders in Industrial Process Heating 


L/1 $01 


Automobile Engineer, April 1956 9} 





bring you 
bookler 
design, full 
data and 
for you 
ment 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH. 
Phone Redditch 720/1/2 


LONDON OFFICE: 122, High Holborn, W.C.1 
Phone Holborn 7479 & 7470 


Nickel plated spring steel clips 
from ¢” to 14” (1}” size—17/6 
gross net), tool clips in the same 
material and sizes, phosphor 
bronze clips from 9mm to 22mm 
—say when! There are lots of 
variations on the same theme and 
if it isn’t in stock we can soon 
make it. Better get in touch with 


Lewis of Redditch today. 


LEAVE /T T, 


Le [TTT A 
OF REDDITCH 


RINGS, SPRING CLIPS 
ESSWORK, WIRE FORMS 
VOLUTE SPRINGS 








SIX STAR * Extra Thin 


gives a sharp, clean outline by 


eliminating paint build-up 


* Extra Strong 


draws straight from the roll 


without tearing 


* Resists Penetration 


snaffected by the heaviest spraying with 


jopes, lacquers, enamels and other liquids 


* Highly Flexible 


takes the trickiest contours and corners 


with ease, without wrinkling. 


* Gently Adhesive 


sticks at a touch to metal, plastic, glass, 


wood and rubber—and never curls back. 


* Strips off Easily 


leaves surface completely 
unaffected after use. 


Marketed by GORDON & GOTCH LTD 


Sellotape Division, 39-40 Farringdon Street, London, E.C.4 CENtral 0531 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 
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WHEN SILENCE 
IS ALUMINIUM... 


One of the outstanding features of the re-designed 
models manufactured by James Motor Cycles Ltd., is 
a new, highly efficient silencer—diecast in Aluminium 
Alloy by PBM. 

Leading manufacturers are con- 

stantly using aluminium alloy 

diecastings, and the facilities of 

PBM, to improve their products. 

Our modern plant and latest tech- 


niques ensure that PBM castings 





are of the highest quality—perfect 
in every detail. 


—s 
- eo) a 
nt “ 
Drawing by courtesy 


of ‘The Motor Cycle 
Londor 
wr 


The unique design of this alumir 
alloy expansion chamber, diecast by 
PEM, acheves « high degree of 
exhaust quietnece 


Macninen Casinos E ASSEMBLIES... Ls 


We have excellent facilities for supplying castings as fully machined and assembled components. 














PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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SUPERFINISHING with 


Supfina attachments can be mounted on lathe 
toolposts for superfinishing any diameter of shaft. 
They are completely self-contained requiring only 


an air supply of approx. 80 Ibs. per sq. in. 


Suitable for a wide variety 
Special equipment 
with this attachment whict 
iperfinishing crankshaft 


ir deep work. 


Especially robust attach 
finishing rough surface 


omponent: 


. ore <a COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 


cs | U RC HH | Br London Walnut Tree Walk, Lambeth North, $.E.11 Newcastle: Scotswood Road, 5 


Glasgow: Earl Haig Road, Hillington Manchester: St. Simon Street, Salford 3 





tL co..To 





STANDARD EQUIPMENT FOR BRITISH MOTOR CARS 


RENOLD CHAINS LIMITED - MANCHESTER 
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BIGHTING 
‘te HARGING 
Se TARTING 


‘mm GNITION 


Unsurpassed for reliability and 
performance Aerialite Automobile 
Cables ensure trouble-free service 
under all operating and climatic 
conditions They are designed to 
withstand the rigours of excessive 
heat vibration, petrol or oil 
attack without danger of breakdown 


occurring 


VX" al te PRODUCTS 


The model 12 is one of the wide range of car 
aerials designed for mudguard or valance fitting. 
Providing a high signal pick up with low noise 


level, it will give years of trouble free service e@ 7 ee @ * * 


/ ee 


The range of Aerialite ignition suppressors 
covers types for plug distribution and lead 
fitting—specially designed for use where car 


radio is installed 


cca 
MODEL 12 | 
Aerialite Ltd., Castle Works, Stalybridge, Cheshire 


DEPOTS AT:—LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, NEWCASTLE, GLASGOW 
| 


} 
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MARSTON RADIATORS 


EQ for the BENTLEY ‘S’ SERIES SALOON 


| Down to the very last detail, nothing but the highest quality materials 
Marston Excelsior Ltd | ’ 4 
{ components are used for the latest Bentley Saloon. That is why its 


ana 
Wolverhampton & Leeds : 
ikers, like Britain’s other leading car manufacturers, fit a Marston 
(A subsidiary company of Imperial ; oP 
icetesh ieiaelin tae adiator as standard equipment. Renowned for their supreme reliability 
fficiency, Marston Radiators are in front of the finest. 
MAR IS9A | 


Kot 
THE SHERBORNE RUBBER CO LID 


SHERBORNE STREET: BIRMINGHAM ° 16 phone. EDG 38812:3 
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Nothing more accurate 


than Electronics aed 


BAHL HLH HEHEHE LEH ESA te or ett 





If at some stage in your process you require 
high operating speeds in sorting, batching, 
counting, computing, accurate and wide speed 
control, ornon-destructive testing and inspec- 
tion, electronic equipment can do it. If the 
appropriate equipment does not already exist 
it can be designed and made for your job. 

Once installed it will last as long as your 
machines and need little maintenance or 
attention. It will consistently raise the 
standard of your products. 

Because it does its work so quickly and so 
well you will find production rising while 
overheads are reduced. Thisis only one of the 
many ways in which electricity is playing a 
vital part in the drive for higher productivity. 


Electricity for Productivity 


Ask your ELECTRICITY 
information, or get in tl 

can lend you, without 

uses of electricity in ind 
publishing a series of book 
Productivity. Titles now availal 
Motors and Controls, Higher 
Lighting in Industry, Materials 
Resistance Heating. Price 8/6, « 


fesved by tne 
Britieh Electrical Development Association 
2 Gavoy Hill, Lendon, W.C.2 
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No 
“teething 

troubles’ 

here 





This immense battery 

of precision machinery ensures a 
complete lack of teething 
troubles and gives to the rear axle 
that dependability and sturdiness 
that is so essential for 

present day needs 


——— 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phone: ERDington 1661-6 


Grams: ‘Mosgear, Birmingham’ 


Tilghman's 





HMAN'S build compressors with capacities 
» 6,000 c.f.m. and 1,000 Ibs. sq. in. pressure. 
1 pumps up to 8,000 c.f.m. displacement 


f the Steveley Grou f Companir 
AGENTS 
R. J. Richards & Sons Led., Commercial Street 
BIRMINGHAM, 1 
Balbardie Limited, 227 Bath Street, GLASGOW C.2 
110 Hanover Street, EDINBURGH, 2 


Sussex Place, BELFAST 











Consult us on all your compressed air proble 
TILGHMAN'’S LTD. Broadheath Altrincham + Cheshire LONDON OFFICE. 1, Chester 


Automobile Engineer, April 1956 


Street, $.W.1 W .107 


OR 





PE ETRE TELE SREY OID AIPA OW IE A inte DUES _—s 
a 


: 


es 


EDMUND RGOODRICHN 


i B DOMESTIC STORES 


, 
Fiz TRuaweid Pow 


oth ay BRANCHES AROUND. LIND 


4 


Distemper 
and pishes 


Distemper and dishes, mops and polishes, hoes and hoses—these are some of the many 
ordinary household things carried in a Goodrich Domestic Stores van. But it is economical to carry even 
the most ordinary things in a van constructed with the most modern materials. 

The 625 cu. ft. Luton body and the cab are therefore made of “ Duralumin ’’—the strong, light 
aluminium alloy with the strength and durability of steel but only one-third the weight 
The saving in weight enables more goods to be carried for the same cost, and a lighter body saves wear 

and tear of tyres. The use of “ Duralumin” also reduces the unladen weight which determine 
the licence duty to be paid. “ Duralumin ” does not rust and has a strong resistance to corrosion, 
Our Technical Sales Department wil! gladly discuss the many advantages to be gained by using 


*Duralumin ” for road transport applications, and all information is supplied entirely without obligation 


The above illustration is published by permission of the 
owners, Edmund BR, Goodrich Lid., and the Duramin 
Engineering ( Lid Wf Park R il, London, N.W 10 

ho built the bod This entire independent concern 
specific Duralumin’ because ¢ perience ha hown it to 
be the best light alloy 


EGO. TRADE MAREK 


Y JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGHAM .- 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper as well as light alloys 


1Ga 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS | 


™ STELLITE soxnness ii 
y 





WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE LIMITED + HIGHLANDS ROAD + SHIRLEY - SOLINULL - WARWICKSHIRE - ENGLAND 
DIV. OF DELORO SMELTING & REFINING CO. LTO > BELLEVILLE * ONTARIO - CANADA 








the words of Shakespeare: 


“Some enterprise that. 
hath a stomach in it 


‘Hamlet’ Act 1. Scene | 


Thus did Horatio describe the preparations of Fortinbras, Prince of Norway, to 
recover lost lands. And, thus, might we describe the “ Pop” Riveting System. 
For h is enterprise at its very best, enterprise that will increase production, 


reduce labour costs and solve the most difficult of assembly problems. 


Requiring only one operation by one operator to set or clench the rivet, this 
moder! tem of riveting eliminates errors in setting, prevents distortion of the 
structure and enables rivets to be set in positions inaccessible by other methods. 


Our technicians will be pleased to show their enterprise in the solving of your 
riveting problems 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ° BIRMINGHAM 22 


Telephone « Biftchfields 5624 (7 lines) Telegrams : EYELETS, BIRMINGHAM 
RIVETING Consultonts & Too! Manufecturers : 


ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
OPERATION “POP” is @ regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 
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.»»BUT NOTHING RATTLES THE NYLOC 


However fast the “Bluebird” goes, the Nylocs won't 
budge a thou! All the 3,000 self-locking nuts used on 
Mr. Donald Campbell’s record-breaking hydroplane 
are Nylocs. They’re non-rattling good nuts for a speed- 
boat—or for anything else. No amount of vibration will 
ever disturb them. No amount of water will ever dilute 
their tenacity. The secret’s in the waterproof, oil-proof, 
vibration-proof nylon insert, which grips the bolt thread 
so tightly that nothing (short of a spanner) can loosen it 
Equally tenacious in their own particular way are our 
Fibre Nuts and Pinnacle Nuts. We’ll be glad to advise 


you which type of self-locking nut is best for your job 


SIMMONDS AEROCESSORIES LIMITED 

TREFOREST PONTYPRIDD GLAMORGAN 

Branches: 1-4-0, St. James's St., London, 8 ] at tert e, Newhall Street, Birminghar 
2, St. John Street, Manchester, 3 }, Roberteor t t, Glasgow, C.2 


Also Stockholm, Copenhagen, Melbourne, Sydney yhanne iy. Amaeterdam and New York 


A MEMBER GF THE FIRTH CLEVELAND GROUP 
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PLUGS OILING UP! LOSING POWER! 


— THEN READ THIS AUSTIN EXPERT'S ADVICE 





Readers who have any car main- 
tenance problems are invited to 
seek the advice of our technical 
experts 


which has now 
has at 


My A.40 Devon, 


overed some 4 miles 
times « tendency to misfire 

check of the eperking I lugs on these 
asions shows the po he 
with oil The 
well otherwise that | d 


one pase 


moist engine 
running © 


feel «@ ws 


can 


glad 


repair 


be 


not mahor 
called for, 


your advice 


and would 


WE REPLY. - - 


of a slightly hotter sparking plug 
would have the desired result, and if not already fitted we 
suggest a set of Champion N8B plugs. Should these fail 
then it will be necessary to take action to prevent the excess 
oll which is causing the fouling from reaching the com- 
bustion chambers. 

Tw f oil leakage are 
valve guides and the pistons 


It may be that the use 


possible, namely, the inlet 


sources 


rmer may arise if the valve oil seals have 


Leakage at the f 
i valve guides are badly worn 


deteriorated or if the valves anc 

In the case of oil passing the pistons it will be necessary 
for an inspection to be made before action can be decided 
to determine the condition of the pistons, rings 
The details given suggest some inefliciency of 

nly, and subject to there being no damage 
or ¢ condition likely to affect the efficient working of the 
rings, @ new set together with a slightly more efficient oil 
control ring, ¢-., the Wellworthy Duaflex ring, should have 


the desired result 


upon, 1«., 
and cylinders 
the piston rings 


2 CAE BE 





ie neat — YY tal — 


Duaflex oil control rings are sprung to be 
two ways. Vertically to maintain firm contact 
of the ring groove—horizontally to maint sin 
pressure on cylinder walls. Thus they fn ‘int 
seal, long after ordinary rings have becon e| 
This means that a set of Duaflex rings will def 
are-bore until such time as a major overhai iT ec 
through bearing wear, burnt-out valves et ; R 
that Duaflex rings actually reduce further we 
longer themselves, too ! ca 


1adjusting in 
both sides 
en outward 
a gas-tight 
ind sloppy. 
the need for 
necessary 
member too, 
ind they last 
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Pee Machining Wrought Cilloys 


TRADE 


RODS AND BARS 
Round, square, flat 
and hexagon. 


Charles Clifford Limited, Dog Pool Mills, Birmingham 3 
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The best results will be obt e€ s me as ng uatiex ngs, 

p obtained if, at the same ti Ss, new 
’ fitti Duafi R 
Wellworthy Pistons with Matched Sets of Wellworthy Rings are also fitted. 


WELLWORTHY 


D U A F L E X OIL CONTROL RINGS 


Reduce oil cons i 
umption — Increase co’ i 
Please write for literat ; Ww iis Geammane cae 
€ ure to’ WELLWORTHY, LYMINGTON, HANTS 


rTELFOS* BRONZI Chemical Composition 


02 --4% Phos; 


Tons per sq. in; Elongation, 14 


approx, 9! Copper, § Tin, 


).4°5 


Tensile 
”) 


sé t 4 

1 similar metal to Phosphor Bronze, yet possesses 
the r 

the remarkable advantage of machining 

three time 


Write t 


as freely 


» us 
is for a copy of our Descriptive Folder 


ELFOS BRONZE 


MARK 


saves labour... 


speeds production... 
cufs costs... 


Offices: London 
Glasgow & Dublin 


M-w.iae 
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LATHE MANUFACTURERS SINCE 1877 


announce the appointment of 


SIDNEY JONES LID 


as their sole agents in the U.K. for the entire Heinemann range of Capstan, 


Turret, Multi-tool and Production Lathes 





CAPSTAN LATHES PLAIN PRODUCTION LATHES 
up to 22” bar capacity and 15}” swing up to 18)” swing diameter over bed 
diameter over saddle. and 69” between centres. 


TURRET LATHES 
up to 3)” bar capacity and 18)” swing MULTITOOL LATHES 


diameter over saddle. Plain and with automatic sequence 
control including automatic speed and 


feed changes. Independent front and 
TURRET LATHES rear cross slides. 


with 16 station drum type axial All Heinemann Lathes can be fitted 
turrets. 2)” bar capacity 15” swing with one or more Heinemann Hydraulic 
diameter over saddle. Copying Units. 


{For full details write for publication No. HM ‘4. 


SIDNEY G. JONES LTD 8 Balham Hill - London - S.W.12 
Telephone: BATtersea 3246. Telex No. 8723 
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9 out of 10 manufacturers 
use DeVilbiss - Aerograph 
equipment \ 


KKK 


| nr 
DEVI LBIS Maintaining high quality finishing 


with the speed that eliminates bottlenecks 
and cuts production costs 





THE AEROGRAPH CO. LTD. (Sales Division) 
47 Holborn Viaduct - London - ECI - City 4361 


Branches: Birmingham - Bristol . Glasgow « Manchester Factory at Lower Sydenham SE26 
TA.6335 





FUNDITOR- + 


a ee - 


Cre i St Zoe Ottus 





ALL PURPOSE 


OCCEEI OEE: eo 


FOR DRYING, CURING, 
BAKING, SOFTENING, 
TEMPERING, BONDING, PRE-HEATING, 
AGEING, DE-EMBRITTLING, ETC. 


FUNDITOR ovens are supplied with either 
forced air circulation, or as natural convection 
ovens with temperature ranges up to 350°C. 
and 450°C. respectively. 
Rapid and uniform heat distribution combined 
with precise automatic temperature control are 
basic features of FUNDITOR design. Double- 
skin construction with fibre-glass lagging ensure 
minimum heat loss by conduction through steel 
casing 
yur range of standard ovens is very 
e are always pleased to supply ‘specials’ 
requirements 


lustrated leaflet 


FUNDITOR LIMITED 


WOODBRIDGE HOUSE, 3 WOODBRIDGE STREET, LONDON, E.C.1 
TELEPHONE: CLERKENWELL 6155-57 ELEGRAMS; ‘FUNDITOR’ CENT, LONDON 
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Geared for quality 


production on 
a large 


i 


*, 


~ 


TI Aluminium Ltd 


ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 


SHEET, CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED SECTIONS AND TUBES. 


TI Aluminium Ltd. Head Office : Redfern Road, Tyseley, Birmingham, 11. Tel : Acocks Green 3 


LONDON, &§.WA Tel: Victoria 0902 Birmingham: 10, Needless Alley. simminc: 


2484 Leeds: Russell Chambers, $4, Merrion Street. Lerns. i 
Bristol; 16, Charlotte Street, saisto., 1. Tel: Bristol 24540] 


London: 10, Buckingham Place, Westminster, AM. 3 
Tel: Midland 0672. Manchester: 14, Brown Street, MANCHESTER, | Tel: Deansgate 
Tel: Leeds 31870 Glasgow: 38, Bath Street, GLascow, c.2. Tel: Douglas 5161 
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Britain’s Roman 


WATLING STREET 


When the Romans invaded Britain they wer 
creating suitable highways which would give 
Of the many th 
Four Wa 


Ermine Street, and Icknield Su 


to the ends of the countr) 
important and famous were the 


The Fosse, 


Watling Street ran from Dover to Wroxeter 


Rochester, and London, It then continued Nort) 


to Carlisle and the vicinity of Newcastle, In i 


road has carried the march of history over Br 


To-day the historic highway has become par 
transport system of the country. This system 
to be modernized so that the transport of th 


country may continue to flow evenly) 


NEEDLE BEARINGS 
incorporating CAGES 


why use a cage? 


Because it provides the 
logical means of presenting the needles in true 
rolling alignment to the axis of the shaft. The 
needles cannot skew across the track when 
mounted in the INA CAGE. You obtain Higher 
Speeds, Closer Running Clearances and even Load 
Distribution across full width of the 
rolling members of the bearing. 


INA NEEDLE BEARINGS LTD., 


Swiss House, 34-35, Fitzroy Square, London, W.| 


Telephone: MUSeum 3161 Inabeco, Wesdo, London 


Telegrams 





Highways 





h the problem o Manchester 


ACCESS ~ 
Cnester 


\ 


Wrometer ies. 


High Croc: 


oO Sections \ 


Xe 


St Albans % 


LONDON 


e- 


— 


coned 1 sper my 


ad ot heat am 
tr scbitecnne col threes 

© product 

vad sprog factory 


ial RINE 


' if 


jt = CARRY OF BERRY 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS 


Tel. West Bromwich 1766/78 


Distsn” 


ONE OF THE ( BROCKHOUSE ) comeanies 
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Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts. 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made 
specially for industry; many types and textures to 
meet your needs exactly. 


Versatile stuff - 











Send your enquiries to: 
JURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 ~ Phone: CENetral 4448 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous meta 
electro or enamel) finishes for 
Automobile Industry and the Genera 
Engineering Trades 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements 


Our technical staff will be pleased 
// to advise. 


W.H.BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1197 
Telegrams: ‘‘Brisk, Birmingham’’ 





Holdens 


facts -at your fingertips... 


PATENTS AND GEMERAL: Review/Of patents issued 

during past year; ticulars of new mpanies registered 

in 1955; details off.S. specificatio 

MATERIALS raw materials, ins, solvents, etc., 

used and uced in the industry Zand their suppliers 
oods produced by 
manufacurers of 


Oh 


This new edition packed with 4 PLANT AND EQUIPMENT: Guide to tif engineering and 
chemical equipment and services availa suppliers are 


practical information en 1 under product headings 
Bia Gv Lossaries : Alphabetical lists of P@prictary names 


unobtainable elsewhere Mf Wvandy glossary of terms used in plgtics technology 
ff NAMES"AND ADDRESSES: Addresses $f firms, associa 
A Pail t organizations connected wit the industry 


industry; gives 
Yeti 1 occupies and 


descriptions 


BLN I Spiel Yh 


LAS TiUC§ 
| . 
ila wy sw 
SUBJECT INDEX An invaluable feature ensuring 
YEAR BOOK I 956 instantaneous reference to any required data 


INDEX TO ADVERTISERS: Lists manufacturers adver 
ing in the volume: a handy buyers’ guide to modern 


upp! ind services 


740 pages, 9}"» 6}", 35s. net. By post 36s. 9d. 
All booksellers or direct from, Iliffe & Sons Ltd., Dorset House, Stamford St., S.E.1. 


essential... to all who make, buy or sell plastics 
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Pioneers of scientific filtration 


VOKESLTD~+: GUILDFORD: SURREY 
123, s.w.t 
Vokes (Canada) Led., Toronto Vokes Australia Pry., Led., Sydney 


London: Victoria St., Westminster, 


Represented throughout the world 
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What happens 
in the 
first few 


minutes? 





Wruatr HAPPENS WHEN AN ENGINE 
is started from cold and the oil is highly viscous? 
Does the direct-flow device come into operation 
for long periods, allowing completely unfiltered 
oil to pass into the engine . or is the filtering 
medium such that filtration can commence almost 
immediately ? ‘This is the vital consideration 
where lubricating oil filtration is concerned, for 
it is during these carly minutes that so much wear 
can take place. It is for this reason that, through 
years of research and development Vokes have 
proved that no filtering medium surpasses that 
of high quality felt fabric. Only a felt fabric 
material offers low resistance when starting from 
cold... only a felt fabric can give “ filtration 
in depth.” In short, you must filter all the oil, 
all the time. . . and only with the Vokes type 


felt fabric element is it possible to do so with the 


maximum efficiency and within the minimum 








Material handling 
auxiliaries 


to your OWN 
requirements 








GIRDEX material handling auxiliaries can be GIRDEX 
1 fit into your 


designed to handle your product and 
production system, We specialise in ‘specials’ and will 
be pleased to quote for your individual requirements. 


GIRDEX ENGINEERING CO. LTD., WESTON LANE, TYSELEY, BIRMINGHAM II 


Telephone : ACOcks Green 2205 A Clifford Motor Components’ Company. Telegrams : GIRDEXPRES 








GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 


We also manufacture Rotary Cam and 

Profile Milling Machines, Short Thread 

Milting Machines, Multiple Drilling 

F 4 G | h F E i | N CG C 0 LTD Heads and Machines, Tapping Machines, 
. . End Facing and Centring Machines, 

Special Machine Tools for High 


COVENTRY PHONE COVENTRY 8864 Production 





Rainbow 
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TURN BACK THE PAGES... 


One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties 


Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for the 
Austin seven in 1922 


Today AUSTINS, in common with the 
majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicles 


HARDY 

SPICER 

a HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 
A Birfield ¢ ompany 
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Fort Maximum Ficduction 


Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings 


Powerful metal-to-metal cone clutches 
transmit power through ground 
gears 





New features include p d hydraulic preselecting 
speed change systern allowing for setting any operation 
speed whilst the previous operation is running. Maximum 
production is ensured by making full use of Tungsten 
Carbide cutting tools. 


No. 7 PRELECTOR 
COMBINATION 
TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK BIRMINGHAM 29 
TELEPHONE SELLY OAK 1131 


WwW 608 


International Machine Tool Exhibition, London 1956 June 22 to July 6—Stand 17, Grand Hall, Olympia 


Twist Drills—for use on plastics 
and non-ferrous materials 


Special Cutters—router cutters 
supplied to customer requirements 





CENTURION Tools Tipped with 


& We are exhibiting on Stand 642 at the International 
Machine Tool Exhibition, Olympie, | 


EDIBRAC 


Keep down 


Beca 
bE DIBRAC 
ble to contre 
ind pa 
LDIBR 
1 indu 
machining 


idy toa 


production costs 


ture every Centurion tool and 
r Broadheath work we are 
high quality 


wir consistenti 

{ to the cu 

carbide has proved its worth 

ude of Edibrac to cover every 
our technical sti is always 


oblem 


Think hard-think EOIBRAC 


june 22 — july 6, 1956 


LIMITED, 


CENTURION WORKS 


BROADHEATH, Nr. MANCHESTER 


Threading Tools—illustrated is 
the external tangential type 


Free! Write today fora 


B iD) 1 R [a\ G copy of EDIBRAC Catalogue 
which lists the wide range and 


gives information on the 
and maintenanc ¢ f 
CENTURION Tool 
dm EC/10 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Bly fey 


POSSILPARR GLASGOW-N 
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Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelied for hig ate production of pre oe 


cision spur, helical and worm gears. Tangential head availab« stting worm wheels COMPETITIVE 
x. Piech 6 Mod. (4 DP) PRICES 


Geer Dia 31} in 


ertical travel of OTHER SIZES 


»b slide 134 in 


Hob Dia 4i in AVAILABLE 














ork Table Dia. 164 in 


indle Speeds (1) 4990 «GEAR SHAPING <s 4 
MACHINE OH4 —— 
For rapid production of internal and 


external spur, single and double helical 
gears, segment gears, ratchets, cams. 
External internal 
Maximum diameter of spur gears 
Maximum diameter of helical gears 
Minimum gear diameter 
Maximum gear width 
Maximum pitch 4 Mod. (6 DP) 


eS, Our showrooms are only «a few minutes from London 
. Airport. 


it , VELLA tivh CMYUMIY WALLA 
A AMPTON HOA HANV TH-FELTH MIDDLESEX 
ty Sellang gerd MI HAMPTON ROAD WEST- HANWORTH- FELTHAM 

cy FELTHAM 476¢ MIPMENT rt wow 


ye fie. Agni 
Clim fh can be safely Gy 
of sone Kawcts of Fi Fifa 

5 Hx oye hue Kursk haY reve 


For quick service at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 
Birmingham, 18. 
Telephone: NORthern 6221 


Capstan and automatic work 
and sheet metal pressings in any 
metal, any finish, any quantity. 
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HEAT ~-RESISTING CASTINGS 


Doncasters make Heat Resisting Castings for continuous and batch type 
furnaces, and for other uses, in alloys suitable for operation at temperatures 
up to 930°C. Maximum weight of individual castings, up to 3 cwt 
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SHEFFIELD 





DANIEL DONCASTER & SONS LIMITED - 


FORGINGS - DROP FORGINGS « HARDENED STEEL ROLLS - HEAT TREATMENT 
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/ are best-made with 
TURQUOISE 


Precision grading, unmatched 


smoothness, non-crumbling points and | works manager 


2 
] 
B) 
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r features make 


super blackness! These fou es 
corevery | 80S to work init 
Lee - 


lurquoise the finest pen 








type of drawing 
Whilst he is busy at work converting Habershon 


attrition mill to 1/25.000t Steel strip into all kinds of household electric 
appliances, others are using it to help him—as 

paque line which ‘ . : : 
parts of his car and his camera, for many of 

his wife’s cooking utensils, and his children’s toys. 


100°% electronic graphite refined in the 


inch ensures 
a uniformly black and « 


gives perfect reproductio 
ve The latest production methods are used to meet 


the growing demand for hot and cold rolled strip 
and sheet made by Habershons. New machinery 
» kaos : too, has been installed to increase output. Now, 

particles are compacted into every 
as for more than a century, you can rely on us 
to produce a job that meets your most exacting 


because each specifications—and in any quantity ! 


You can’t get away from it 


co Habershon 


CHEMI+SEALED Super-bonded | STEEL STRIP 


UR TOSE ' means quality in quantity 
| 
9) 


DRAWING PENCILS 


with 100%, ELECTRONIC Graphite | J. J. Habershon & Sons Ltd., Rotherham, Tel. 2081 (6 lines) 


ee 


Ts 
EAGLE PENCIL CO., ASHLEY ROAD, TOTTENHAM, N.17 came 


It also guarantees fas/ flo 


smoothness, and points that resist 


breakage because millions more graphite 


length of lead. 
In 17 grades, always tru 
is made from a separate unvarying 


formula 
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Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed. 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 
pressure at all points on their 


periphery. 


SEEGER 


bxicé 


CIRCLIP 


= 


cA Y 
360 SAFE 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 
tially save time and costs. Write 
today for technical data and price 


list. 


AUTOMOTIVE ENGINEERING LIMITED 
(One of the Sheepbridge Engineering Group) 


The Green, Twickenham Telephone : Popesgrove 2206-9 Telegrams : Motf, Twickenham. 
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This PRECISION ARBOR PRESS 


is particularly adaptable to light assembly work 


and similar operations, The machine-cut rack is 
integral with the ram, which is ground to 


ensure sensitive operation. The ram is gibbed 


IAL a es - 


ram are provided with a centrally bored 


ALUM é ih IUM E hole. Four standard sizes are produced, the 
smallest being capable of exerting a 


re - & EF a. ROUS pressure of 250 ib. and the largest a 
pressure of 700 ib. On the two smaller 
CASTE mae. s sizes spring return to the ram is 
available. An adjustable stop can also 

a be provided on all sizes. 

Full details available on application 


SANDWELL 


CUO7 LE 


BIRMINGHAM TOOL 
& GAUGE CO. LTD. 


SOHO HILL - BIRMINGHAM 19 
NORTHERN 3344 


TELEPHONE 


26 HOLBORN VIADUCT, LONDON, £€.C1 


FRICE 
> mom & 6454 


THE SANDWELL CASTING CO. 
BROMWICH Age get 


STREET FOUNDRY, WE 
REPCA 


(4 tines) Grams 


BANK 
BROMWICH 


$TOnecross 2231 


Tel 
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for Gears 


Specialists in spiral bevel and hypoid gears for rear 
axles, differential components and assemblies, double 
reduction axles, automotive gear boxes and transmission 


gears and components. Camshafts and timing gears. 


y ~~ & 
E.N.V. ENGINEERING COMPANY LIMITED | BV HYTHE RD., WILLESDEN, LONDON N.W.10 


Wz 


7 al 
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NOW SATISFY YOUR 
DEMAND FOR 


Lose the righ 
Permacel mash 
manutacturet 


tapes — and their | 


The Use: Protect 
machinery luring 
manufacture (4.5 A) 
The Tape: Perma 
Self-Adhe eN 
Unbleached ( 


Mask hi thie 4 % . “ea | when it’s 


of unbleache 


a question 


of soldering 


FRY’S 


does it better 


Whatever the job in hand there’s a Fry’s Solder 
that will do it quickly, neatly and economically. 
ABBEY and BELFRY body solder sticks, 
TINMANS and BLOWPIPE strips and SOLDER 
WIRE, FRYOLUX Paint and FRYSOL Flux— 
all maintain that consistently high standard of 
purity that guarantees a first-class job. You can 
depend on Fry’s. 


soldering simply means FRY’S 


Our Technical 

GUIDE TO PERFECTION mace Department — will 
be very pleased to 
give you advice and 

mrt 4. assistance with any 


soldering problem —— 


you might have 
TRADE MARK 


INDUSTRIAL MASKING TAPES EXPORT ENQUIRIES INVITED 


INDUSTRIAL DIVISION Dept. A.f 


<< | 
Johowon<fohwwon (GT. BRITAIN) LT mt FRY = Metal Foundries Limited 


See Our STAND KIO at the Tandem Works, Merton Abbey, London, S.W.19 MITcham 4023 
FACTORY EQUIPMENT EXHIBITION Earls Court April 9-14 | and at MANCHESTER © GLASGOW * BRISTOL * DUBLIN 


MRP .1A 
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We make self-tapping screws with 
Phillips, slotted or hexagon heads. There 
are two types—the fully pointed 

Type ‘A’ and the blunt pointed Type ‘Z,’ 
and the meticulous Linread standards of 
quality are applied throughout the 

range. When you specify Linread you 
specify a quality and service that are 
unsurpassed and make sure that you 
obtain the advantages of self-tapping to 


the fullest possible extent. 





aww enewe ore * €OR FTRECT 1RMINGHAM 3 
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Tedd inglon 


Photograth by courtery of 
London Transport Fixecutive 


Me ‘live geal™® 


against °° 


ry. 

I EDDINGTON Shaft Seals are ideal for shafts 
running at speed. For example a 34° dia ift running 
at 2,000 x.p.M. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbu irfaces is the 
deciding factor, they can be fitted to larger shafts running 


at lower speeds or to smaller ones at high speeds. They 
will retai t liquids or 
vapours a sures from 
30-in. va 1 to 250 Ibs. 
per sq. and are un- 
affected | yntinuous or 
intermiutte! running, or 


reversing 





he 8 ore 





Phe British Thermostat 
Company are the largest manu 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 


experience in the design and 








application of metallic bellows 
and packless shaft seals. Write 
for Leaflet BTC, 62 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY-ON-THAMES, MIDDLESEX 
Telephone : Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 


"MERLIN. 


The reputation 

for reliability 

ver a long . ye 
period is the ' 

best measure of 


Obtainable 
the true quality 


: from all 
of GARRINGTONS recognised 
Hand Tools. It Tool and 


is also the Motor Accessory 


reason why they Stockists 
are confidently Write for lists 
chosen by 

engineers and 

handymen 


everywhere. 


MAGPIE 


@ 
TKN 
GARRINGTONS LIMITED Pease = on} 


DARLASTON STAFFS and «6 BROMSGROVE WORCS 
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Hush... 
read your key! 


Feel in your pocket. Read the 
name on your car key. ‘‘Wilmot 


Breeden ?”’ Well, now.. 


This starts, if you are so minded, a 

train of thought. For Wilmot Breeden Ltd., 

are one of those organisations, very 

characteristic of British industry, whose activities 

touch almost every member of the public without many of them being aware of it. 
You know, now, that Wilmot Breeden are concerned with ignition keys. It follows, 
reasonably, that they have a hand in locks as well. But how could you have guessed, 
from such a slender clue, that very likely not only the locks on your Car, but the | umpers, 


the handles and the window-winders too, came from the same stable ? 


In fact, there are almost no British cars on the roads today to which they have not contributed 


something. 


The name... hush! ...is Wilmot Breeden. Founded 1927. Headquarters at Birmingham. 
| f 


WILMOT BREEDEN ARE AT BIKMINGHAM ALSO AT LONDON, MANCHESTER 
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HAVE the ex perience 


AND the equipment 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 
Laminated Tubes, Angies and Channels 


ty 
~ RESINOID & MICA PRODUCTS LTD 
MARY ST - BIRMINGHAM 12 Tel Calthorpe 1303 
LONDON 28 Queen Anne's Gate $.W.! Tel Whilcehal! 8892 
One of the group of companies associated with 
| | Southern Areas Electric Corporation Limite 
I] 


ee 
Pra i 
| 
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at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. CL” 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC boston.3607. 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 





"STATION RD (EAST), HORLEY, SURREY 


| A..D., M.O.S. AND ADMIRALTY APPROVED 
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You 


IELD BROTHERS 


foom LITCHE 








There's something in every 
department that needs... . 


,@ MORANE PROTECTION 


. 2 


Te 


per L 


ae ; es of “hy, 
a a. ae “ My, / 
WORKSHOP] q [LABORATORY] 


Notices, Documents, Book Covers, Charts, Labels, Blueprint 
and all printed matter can be protected with Morane Heat 
sealing Plastic Skin. Easily fixed by unskilled labour, this 
washable high gloss protective skin gives an instantaneous 
firm bond to paper, cardboard, etc. 


orane Heatsealing Plastic Skin 


Send now for details to :— 


MORANE PLASTIC CO. LTD., 
21, WOODTHORPE ROAD, ASHFORD, MIDDLESEX 


Ashford Middx. 2727 & 3391 
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Hh ; a “ll 
‘If it can aw Riveted inch : 
ili HERE 1S HOW YOU CAN SPEED 
| UP THE JOB—AND CUT COSTS! 


Hi if you produce riveted assemblies where 
speed in operation and a neat appearance 
ii) are as important as a properly formed 
rivet head—it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for cold riveting in all sizes up to 3” diam 
i) mild steel, It includes bench and floor 
|| models, air and foot operated, and 
‘‘Duplex’’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 
for full details and latest literature. 


Temper is ! Hf ir RIVET R.S.3. VMD. AE. 
tandard HH Ain. capacity 


| Osborn | | SPINNING 


They Air operated 


= il MACHINE cabinet base 


y the blue 
te coating 
ikes them 


TT Te | 
HHH demonstration it 
{tht Full technica il 
li advisory ser 


HAN MACHINE dele) a LTD oo | ij 
SAMUEL OSBORN & CO. LIF SHEFFIELD ENCLAND «| CRMC OC ICCC occ’ vould | 
) i 


el : ASTon Cross 2244 
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>++ IN POWER TRANSMISSION 


CLUTCH-BRAKE 
ASSEMBLIES . 
The illustration shows a pneu 

mat Clutch-drake Assembly 
supplied for a S00 ton Forging 
nachine Duty 1,100 hp at 

42 rpm. frequency 3-4 strokes 

per minute 


. FLEXIBLE COUPLINGS 
o This Elliptical Rubber Buffer Fiexibie oupling 


HIGH SPEED MULTIPLE DISC is extremely efficient. The two shafts are free to 
CLUTCHES move axially and the shape and flexit ty of the 
This design is particularly suitable for Rubber Buffers ensure chat eve . press eis 
machine tool drives and for other mach . exerted by each Driving Lug Suitable for the 
direction of rotatior 

inery running at high speed. The clutch 

is very powerful for its size: it has a clean 

contour and it incorporates a compensat 

ing feature which eliminates frequent 

adjustment 


POWER TAKE-OFF a 
CLUTCH ASSEMBLIES PNEUMATIC CLUTCH-BRAKE 
j Complete self-contained units for ASSEMBLIES 
Diesel and Petro engines to drive < t { resses f 
all kinds of machinery. Range of a, aneandinn we : 
/, sizes co suit medium and large ove > yo in , , t 
powers and speeds ogi By ‘ 
heavy duty ° 
operations 


ROTARY VACUUM PUMPS 


Two Stage Rotary Vacu Pur 


displacement, 29.96 hes 
nachines available up to 2070 


ROTARY AIR COMPRESSORS 


Two Stage Rotary Compressors 
having a free air capacity of 1000 
C.F.M. at 100 Ib/sq. inch pressure 
Full range of machines available up to 
2070 C.F.M. displacement 


q TURBO BLOWERS AND EXHAUSTERS 


Range available up to 75 Ib/sa ch pressure and 
10 inches of Mercury Vacu 


WHITTAKER HALL & CO. (1929) LIMITED 


(Sole proprietors of R. $. Wittig & Co 
RADCLIFFE LANCASHIRE 
Phone: Radcliffe 2421-2 Grams: Clutch, Radcliffe, Manchester 
London Office: 119, VICTORIA STREET, $.W.1 Phone: Victoria 2612 
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WITH... . 


HELICON 


SCREW THREAD /NSERTS 


* Regd. Trade Mark 





No fractional gains either; substantially fasce 1 surer 


assembly is a certainty and here's why 


Fit Heli-Coil! and reduce number of fastening juired. Use 


set bolts (which can now be shorter) instead of double 


threaded studs and eliminate “worrying ver plates etc., 
into position. Fit Heli-Coil! and reduce tora iding for 


same duty. Reduce the wall boss size—n terbore 
id strength 


lished, 


needed, Use lighter materials and improve t! 
Fit Heli-Coil! and have all the advantages of 


rolled, internal thread 


Piease write for full informati 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY YORKSHIRE 


INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


books that will 


enable you to achieve greater economies, more 


There are 


eflicient operation of equipment, and showing 
the latest trends and developments. Books on 
engineering, coachbuilding, 
trimming, painting, Organiza 
tion and layout of garages 
and workshops can be suppli- 
ed through your local Smith’s 


shop or bookstall 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 


Head Office: STRAND HOUSE, LONDON, W.£ 





Would you 

let your 

five -year- 

old daughter 
work a 


press ? 


Probably the thought sends a if presses 
cold shiver down your spine self these questions 
Yet fatigue and familiarity can 

an operator as careless areal 

The Udal ‘Fastrip’ f 

guard, synchronised for split- g * Fici 
second timing, ensures absolute 
safety and does not retard 
production Send for details 


you use ask your 


ls the guarding completely 
fool 


make 


as a child 


t fully wnply with 
; 


a! requirements 


*_w t 


speed 


retard operating 


if the answer 
no, better get 
Udal right away 


s NOt yes-yes 


today 
sch with 


J. P. UDAL LTD. 
Interlock Works, 
Court Rd., Birmingham, 12. 


Teleph « CALthorpe 3114, 


PRESS GUAROS 


Automobile Engineer, April 1956 























The Milky Way 
—with Birmabright 


To build this large retrigerated van for Hanson's Dairi 
Messrs. T. Coleborn & Sons Ltd. turned to Birmabright 


The specially designed corrugated panellir n this bod 

made trom BB.? halt-hard sheet, whic! any be upplied in Size 
up to 14’ long and 4’ 4” wide It has the advantage of 
considerably less weight than other type of light alloy 
panelling produced ss extruded section Ihe flooring j 
Birmetal 016 treadplate, whict M non lip ind easy 


and the whole body requires only a minimum of maintenance 


Birmabright 


Registered Trade Mark 


BIRMABRIGHT LIMITED ° BIRMIS 
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Heavy work- 


the 
permagic 


Rectangular 
Permanent Magnet 


ChUCRS ... 


Heavy Duty and Standard models are all 
capable of being used on mi machines 
for production milling as v as other 
classes of machines for a range of 
operations. Famous the world over 
amongst engineers who kni that low 
price, high performance and no running 
or installation cost mak Eclipse ’ 
Permanent Magnet Chuck 
choice 


Ask for Publications P.M.119/52 and P.M.129/52. 
Supplies through appointed “ Eclipse 


sutomatic 


rributors. 


426 at 
Vachine 
C/iympia 


July 











Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) | ENGLAND, 








HERE’S THE 


<eliabilify 


s been looking 

h an engine as 

an engine that takes 
ttle space and 

yet 


enty for 


FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 

ENGINES 


4. 6 & 11 CYLINDER 
2 STROKE OIL ENGINES 
40/140 BHP 











and durability 
body Costing 


reliance on always well founded 


WHYTE & COLLINSLTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT 
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makes a good job better 


verage of three-and-a-half ton 
opper alloys are used in the « 
Railways steam locomotive 


; ‘ 


made of copper on account of 1 
opper alloys ¢ argely used for bearin 
ind pipe linge Slectric and diesel-elect 
too, make use of copper in overhead con 


motors and generators, and for bonding of! 





Not only in railways but in most major industrie 
copper and its alloys play a vital part. The purpose 

of the Copper Development Association — a non-trading 
organisation is to advise on the b f copper 


and it illoy it rvice ) ) ivailable without 


charge or obligation 


qr COPPER DEVELOPMENT ASSOCIATION 


RADLETI HER’ PEL 
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Nelson stands on his column | Im prove 
your 


SPOT 


with SYNCHROHEAT 
| Welding controls 
Intal | The new “SLOPE” technique, in which the weld 


current has a controlled rate of build-up from zero, give 


remarkable improvement in reliability of spot weld 


stands ON Power demand is reduced and electrode life is consider 
. » control are 


ably extended when synchroheat slop¢ 
added to any size or type ot spot, scam, butt or hot 


closing machines. 


its own 


For further 


—— Tt" 
ih AL ons MUD FLAPS 


THE INTERNATIONAL TWIST DRILL CO. LTD. | BEADED ON THREE SIDES 
wk AND REINFORCED WITH 


INTAL WORKS * WATERY ST. ° ety 3| 5 
Telephone : 23072-3 Telegrams : Fluted, one «A nERe THROCSNOUT 


OBTAINABLE FROM YOUR STOCKIST 


don se We aimenscA'S STS") HERMETIC RUBBER CO. LTD. 


Glasgow Stocks: 50, WELLINGTON ST., c.2.| HERMETIC WORKS - RYLAND ST - BIRMINGHAM 
Phone: CiTy 6994 PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HERMETIC + 
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For strength 
and endurance 


far La) 


N, 





GREY IRON, BLACKHEART MALLEABLE, 
PEARLITIC MALLEABLE by GLOUCESTER 


T" GLOUCESTER FOUNDRY 1s one of the most advanced in Europe, 


making castings that are keen in price and consistent in quality. 
Gloucester supply large quantities of castings to almost every branch 
of the engineering industry. Their technical staff are always ready to call on 
ose our eatioi 


, CASTLE BROMWICH 
J Aoril 15 May 4 


Db. Stand Ke (349/146 


you and advise on casting design, to help you save time and money. Bal 
Gwe the \ob to 
J Pe AA 
GLOUCESTER 
_ 
f= T- 


THE HOME OF 74 
wy 
lA 





GLOUCESTER FOUNDRY LTD., EMLYN WORKS, GLOUCESTER 
(A subsidiary of the Gloucester Railway Carr age & Vagor o itd) . GOOD CASTINGS 
Telephone Gloucester 2304) Telegrams  ‘ Pulleys’ Glouceste | 4 
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THE STANDARD 


= 
Fs. OF QUALITY 





helet 1Yp 


1S THE HALL MARK OF OUR 
HIGH SPEED TOOL STEEL 


Available in six qualities covering a wide 
range of uses from cutting operations in- 


volving discontinuous chips with high ten- 


sile alloy steels to general workshop use. 


Write for brochure giving full details. 


ules 


LIMITED 


CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 

cous liquids, and also of gases such as town gas 
butane, propane, methane, etc 





Service to the Motor 
and other Lthuswes 


AD AMAL LTD., WITTON, BIRMINGHAM, 6 


al tf) 











PRECISION CASTINGS 


by: offer: 
PLASTER MOULD Dimensional accuracy. 
SHELL MOULD Superfine finish. 


AND OTHER Fine detail & definition. 
ADVANCED Consistency. 
PRO CESSES Homogeneous Structure. 


PATTERNS & CASTINGS FOR SPECIALISED PROTOTYPES 
OR REGULAR PRODUCTION. 





Consult: 


UNIVERSAL CASTING DEVELOPMENTS LTD., 
269, ROTHERHYTHE NEW RD., LONDON S.E.16. 
Phone Bermondsey 1337-8. 
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AT THE BIF... 


and on show 
all the year round 


V-BELT DRIVES WITH 
TAPER-LOCK 


NWEW CLs 


TAPER~LOCK SPROCKETS & CHAIN. 


‘HAINSWORTH’ 


i 
| 
| 


| 
{ 


| 


] 
es | 
8 | 
gay 


IN ATTENDANCE ON STAND D406 AT CASTLE BROMWICH 


HOME 
S. B. HAINSW ORTH (Managing Director, Home and Overseas) 
D. E. ASLEN (Sales Manager) - 
. A. F. MACNAIR (London Regional Manager) 
R. HARDY (North East Regional Manager) ‘ 
. TITTERINGTON (North West Regional Manager) 
N. WILLIAMS (Scottish Regional Manager) 
S. PARKER ( Midiands Regionai Manager) 


OVERSEAS 


G. 
H. 
R. 


L. J. D. DAVIES (Sales Manager) 
L. D. DALE (Assistant Sales Manager) ... 





VARIABLE SPEED GEAR | | SPEED REDUCER 


‘ 


Apl. 23rd to 25th 
Apl. 23rd to 25th 
Api. 30th to May 2nd 
Apl. 23rd to 27th 
May 1st to 3rd 

Apl. 30th to May 3rd 
Apl. 23rd to May 4th 


May 3rd and 4th 
Apl. 23rd to 27th 





y 
FENNER 


OF HULL 


AT THESE 
FENNER BRANCHES 


BELFAST, 35 King Streec Belfast 25409 
BIRMINGHAM. V-Belt Hous 5 Broad eet, 1 
M nd 4505/6 
BURNLEY, V-Bele House, 73/77 Manchester Road 
nley 2256 
CARDIFF, V-Belt House, West Wharf Road 
Cardiff 25151/2 
CLECKHEATON, 92 Whitcliffe Road 
eckheaton 91/2 
GLASGOW, 90 Hoim Street, C.2 City 7136/7 
HULL, Marfleet Avenue Central 13900 
LEEDS. 32 Dewsbury Road, 11 Leeds 33420 
LEICESTER. V-Belt House, 50 Southgate Street 
Granby 123 
LIVERPOOL. V-Belt House, 42 Great Howard 
Street Central 3236 
LONDON. V-Belt House, 54 Southwark Bridge 
Road, 5.6.1 Waterloo 7466/7 
LUTON. V-Belt House, 58 Bute Street and 
38 Guildford Street Luten $0869 
MANCHESTER. V-Belt House, 454 Chester 
Road TRAflord Park 1341 
NEW CASTLE-ON.-TYWNE, 61 Wesrtgace Road 
Newcastle 24664 
NOTTINGHAM. V-Belt House, 136 Canal Sereet 
Nottingham 41079 
SHEFFIELD. V-Belt House, 86 Bridge Street 
sheffield 27774 
STOCKTON-ON-TEES V-belt H . 
18 William Street Stocktor Tees 68064 
STOKE-ON-TRENT, V-Belt House 
32 Hartshill Road Stoke-on-Trent 44587 


J. H. FENNER & CO. LTD - HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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new look for old wimples! 


LENCHS 


(BwaAMm) LTO 





TOOLMAKERS 
ENGINEERS 


ACTUAL MAKERS OF 


ORKALOY 


CEMENTED CARBIDE 


| | TOOLS E TIPS 
lt all began when Eleanor, j \ | Calo logue on Request 
wife of Henry II, looked in : sie ‘ ; 
a mirror and was horrified E| 4 ' gi NoR 2226 (3 umes) } 
to find she had a double | : ; Beaeees = B'naes 

chin! Hastily, she turned ; 
her wimple upside down and 
wore it under her chin, 
thereby starting an entirely 
new fashion for middle-aged 
ladies. From then on it was 
all the rage. Twelfth cen- 
tury women found it saved 
face-lifts and Twelfth cen- ‘ 
tury men found it stopped | \ —— — 


their wives talking! cod’ a MITRE 
Drop Forging 








Turning things upside down and inside out 1: 

all part of the service as far as we at Ekco Plastics 
are concerned, We never stop experiments until the 
perfect solution to the problem in hand has been 
found, We design, tool and mould for any plastic 
requirement—and all under one roof. 

If you are thinking of using plastics you should 


get in touch with us at Southend. 


: . We invite you to send 
(Ee) for our sales folder 
wy which explains why 
| MITRE precision Drop 


Forgings help to step up quality and 


PL A § Tics FOR IND US TR yY | production and reduce costs, 


| 

E. M. COLE LTD. (Piostics Division), SOUTHEND-ON-SEA, ESSEX | 
TELEPHONE: SOUTHEND 4949! (20 LINES) A, j. VAUGHAN & co (MITRE WORKS) LTD 
hci rciaiiaaanan cececnee WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 
el 
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Glacier bearings 


alphabet of engineering industry. You’ll 


find them on Automol 


Compressors, Dies 


THE GLACIER ORGANISATION 
generating plant 


3 production factories, 3 service stations; over 347,000 

In size, they vary from h fan inch to 
square feet of floor area, employing nearly 3,000 people, 
serving thousands of customers in engineering and many 4 feet bore diamete! n value, from 


other industries all over the world twopence to £200 ear +] n fact 


stands for all plain b 


GLAGIER 


the largest makers of Gg plain bearings in Europe 





THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 
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If you think it can be 
produced in the form of 
Blackheart Malleable Iron Cast 

—get onto us right away. Bring 
in at the design stage if possible 
have specialized in production 
Blackheart Malleable for 58 year 
can probably save you time and m 

avoid snags, and produce a by 
i If it’s just a question of quantit 
though we are in full product 



































i 
|. can probably meet your entire progr 
With ; 
i, , and arrange deliveries to suit 
, *, requirements. Castings are lal 
| 


controlled at every stage. Produ 





technique is such that casting 

















usually ready for immediat 


on customers’ machining jig 
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SHOTTON 
BROS-LTD 


OLDBURY, NEAR BIRMINGHAM 
Telephone : BROadwel! 1631-2 
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THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 





These jig bushes and liners are manufactured in accordance with 
6.5.5.1 11953, che recommended sizes for the iN place holes 
being fs accordance with British Standard for B limits (8.5.5. 
164:1941). 











Established 30 years 


LAWRENCE Bros. MILLWARD LT 


WICKERSLEY 


ROTHERHAM 





Te 





in standard sizes or to 
your own specification. 
Our catalogue will help 
you select @ type and 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 





Automobile Engineer, April 1956 














Plexible pipes by 








WS 


\ 


< 


the vital link a 


Dunlop technicians will always advise on any problems concerning installation of flexible piping, Write please to 
DUNLOP RUBBER COMPANY LIMITED ST. GEORGE'S ROAD * COVENTRY © TELEPHONE: COVENTRY 64171 


4r1/901 
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LIGHT é HEAVY, PRESSINGS 


A.E. 
JENKS & 
CATTELL 

LTD. 


FOR ALL TRADES IN ALL METALS 


Jenks & Cattell pressings are to 

be found in many models by the 

leading manufacturers in the 
Motor Car Industry. 


PHOENIX WORKS WEDNESFIELD WOLVERHAMPTON 
Tol : 31271 (6 lines) 


A A 








| WELDER 


| 
| 
| 








RADYNE 
——— 


Model W/4P 


PRESS 





The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 
car door pads, (which it can do at a rate exceeding 
two door-pads per minute), car seats and other 
upholstery tasks. It is without doubt the fastest 
acting and most efficient press of its type available. 
Special versions of this press can be made to order 
The RADYNE range of Plastic Sheet Welding Equip- 
ments includes models to suit all requirements. 


Write for full particulars to Dept. 4W. 


‘adio heaters ltd 
wohkingham berks 


FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


.. second to none for: 
. Operative smoothness 
rictional stability 
ee le) ee Me 


SMALL & PARKES LTD 
yhorst 2511 
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VANDERVELL 


[ BEARINGS & BUSHES 


6 D.C. 970 
fitted to the MEADS 6 CYLINDER ENGINE 











VANDERVELL AP 


The largest producers of bearings and bushes in Europe 
VANDERVELL PRODUCTS LIMITED - WESTERN AVENUE ~ ACTON W3 LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 


bees ¥ 106 
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WHY THE 
TWISTED TEETH? 





Because every tooth ona 
‘Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates . powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock, You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. 











AID, APPROVED 


‘SHAKEPROOF 


REG. TRADE MARK Nos, B4611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 


BARBER & COLMAN LTD 


MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 lines) 
TELEGRAMS: “BARCOL” SALE. 


SHAKEPROOF 


PRODUCTS 


Dealers and Factors enquiries to the 
following appointed “ SHAKEPROOF™’ stockists 


George Boyd & Co. Ltd, 229 Buchanan Street, Glasgow C.! 
Brown Bros. Ltd. (all Branches) 

Wm. Gelloway & Co. Ltd. Blaydon-on-Tyne 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, Lo 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, Londor 
Wordrew Ltd. 173 Princess Street, Manchester, | 


Ww 
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——— 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, Londen 
Telegrams: Tuffiex, Norfinch, London 





ndustry 


ME; for the automobile | 
a. 


‘London’ Brand are worth specifying by name 
because of their superior ductility and general 
working-up qualities. Direct delivery in our own 
vehicles to all parts of Great Britain ensures that 
loads arrive on time and in perfect condition. 
Stocked by leading Merchants. 


SHIMWELL & C° LTP 


MANUFACTURERS SINCE (875 


WELLINGTON ROAD - LEYTON LONDON - E.10 


Te LEYe st 5 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 





case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON and STEEL COMPANY LIMITED ROTHERHAM 


141 (10 ines) 
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Aluminium 


Castings © 


Is | 
william Mil 
Limited 


ad. 
«x Foundru. frior par RO 


Friar Pa 
wednesburu, staffs. 


Turner lightweight two- 
stroke supercharged 
Twin-Cylinder Diesel 
Engine. 


Photograph by Courtesy of Messrs. Turner Manufacturing Co. | Volverhampton 


lle ee ee ee Oe oe Ue Ue Ue 
AP 180-96 
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quality 


ALLOY AND 
SPECIAL CARBON 
STEELS 


in special 
purpose 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions, Free cut steels, heat- 
glee resist steels, die steels, shear blade 
sees, high-speed tool steels, stainless 
steels, valve steels, hollow steel bars 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 


Attercliffe Wharf Works, Sheffield 9 
“Blooms, Sheffield, 9’ 





Telephone; 41121 (5 lines), ge 
London Office: 54 Victoria St., $.W.1. 
Birmingham Office : 25 Burlingt« on Chambers, 118, New St., 2 


Caja AI WRENCHES 


~ Wy 


WUT TIGHTENING 
TORQUE DATA 
Leeflet available 


STURDY & RELIABLE. 
COMPACT DESIGN. 
ADJUSTABLE. 

3 PHASE SIGNAL BY 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 





See our Stand No. D $32, British Industries Fair, Castie Bromwich, Birmingham 
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This lightweight, durable and easy-to-clean cattle truck 
body, constructed by Heywood Motors Ltd., Heywood, 
Nr. Manchester, is yet another example of the versatile 
applications of ‘Kynal’ aluminium alloys 


I.C.1. co-operated with the makers in designing the body, 





and ‘Kynal’ extrusions and sheets were used throughout. 


IC] ; 


he spring-lifted comy 





rear door ramp is a 
rom ‘Kynal’ extrusion 


KYNAL’ ALUMINIUM ALLOYS “ight - strong 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
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Vhiokel 


LIQUID POLYMERS 


for cold casting compounds 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


* Registered Trade Name, 


USED: For casting seale 


snd caskets in place on various types of machinery; potting 
electrical and electroni 


mponents; in the manufacture of printing rollers and large 
detailed relief maps 


J. M. STEEL & CO. LTD.. 


KERN HOUSE, 36-38, KINGSWAY, LONDON, W.C.2. 


MANCHESTER Telephone: HOL 2532. BIRMINGHAM 
51 South King Street, Manchester, 2 45, Newhall Street, Birmingham, 3 











BRAKES! 


NEW PROGRESSIVE 








In 
first 


vera t Dewi 


DUAL CONTROL VALVE 
jOF FOR TRAILER BRAKES 
[ep 


FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
Tel WEMbiey 4801 -2 Grams: PEEJOHN, WEMBLEY 





Pioneer Oil Seals have been specified by some of 


class 
company 


the largest and leading organisations in the 
country because they have withstood every seal 
ing test with lubricants, chemicals and gases as 
well as being completely effective against dirt, 
water or any foreign matter 


PIONEER ::.:;: PLEASE 


PIONEER OILSEALING & MOULDING CO. LTD. 
A DIVISION OF |. H. FENNER & CO. LTD 
Factory & Head Office 
Cottontree Works, Colne, Lancs Tel: Wycoller 411/2 


Write for your free copies of the 
O-Ring Handbook ond the Pioneer 
Catalogue. Engineers ond 
Designers find both publications 
ndispensable 


Fork-lift Trucks for hire 





cto on 











PLANT HIRE SERVICE 














W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5.W.8, 


146 


Telephone: MACaulay 2233 (6 Lines) 
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The Efco-Tocco Induction Hardening 

Process was evolved for the speedy and 
efficient hardening of wearing parts 

in factories where production line flow must 
be maintained. Axle-shafts, valves, 


speed and eco n omy on the crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 
PRODUCTION LI NE treated by this process. The illustration 

shows one of several Axle Shaft Hardening 

Installations at the Luton Works of 


Vauxhall Motors Ltd. 





KDA 


> 


Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


of increasing importance to industry 


ELECTRIC FURNACE COMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389/ ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 


4706 
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CLASSIFIED ADVERTISEMENTS 


RATE + pes word, minimum 4/-. Each 
peragra tharged separately. Box number 
5 words as 1/-. Advertisements for the 
May, 1956, issue should be to hand not 
later than first post 2ird April. Ne respon- 
sibility accepted for errors. 





BALL BEARINGS 
1 4LL and Roller Bearings. All types and 
sizes. Largest stocks, lowest prices. Same 
day despatch, Claude Rye Bearings, 895-921 
Fulham Road, London, 5.W.6 Renown 6174 
Fixt, 24) {5150 


MACHINERY FOR SALE 

| BRNACE by Incandescent Heat for sale 

Double end gas heated with motor-driven 
3-phase) chain conveyor through heat chamber 
Chamber 91 in. long ~ 23) in. wide x 11) in. high 
at crown. Weight about 6 tons Photo, F. J 
Edwards Lad., 41 Water Street, Birmingham 
or 359 Euston Road, London, N.W.1 (5162 


q)¥! RHEAD Chain Monorail by the Coventr 

Construction & Engineering Co. Ltd, for sale 
Vor transporting containers with handles, or 
similar article Motor drive 400/3/50 Mono 
rail is carried by tubular steel supports. Hollow 
carrier brackets connected by snilen link chain 
iS in. centres; 7-direction change wheels, 24 in 
dia. Total length of Monorail 400 ft. Pull detail 
from 1} Edwards Lid 189 Euston Road 
London, N.W.1, Huston 4681, or 41 Water Street 
Birmingham, 3. Central 7606 {516 


[34 LARD Drying Oven for sale, gas heated 

with belt conveyor, Approximate size of oven 
40tt. longs i2ft. widex4it. high Excellent 
condition. View in 8. Wales. Full details, F. J 
Hdwards Lid., 159 Euston Road, London, N.W.1 
Euston 4681 and from 41 Water Street 
Birmingham, 3, Central 7606 [5164 


PATENTS 

(He Proprietor of British Patent No. 66067( 
entitled “Improvements in Differential Device 

for Motor Vehicles,” offers same for licence or 
otherwise to ensure its practical working in Great 
Uritain. Enquiries to Fin er, Stern & Carlberg 
Chrysler Building, New York 17, N.Y., U.S.A 
(5144 


THe Proprietor of British Patent No, 719486 
being « trake for private and commercial 
vehicles entitled “Concentric Cam,” offers same 
for licence or outright sale, to ensure the practical 
working of same in Great Britain aeues 
Re-linei Brake Drums Lid., 76 Stoke Newington 
High Street, N.16 {503 


SERVICES OFFERED 
[DESIGN Office Capacity available for Mech 
anical and Production Engineerin Special! 
Machines and Projects Norris Brothers Lid 
53 Victoria Sureet, London, 5.W.1 Tel.: Abbey 
S444 {5099 


SITUATIONS VACANT 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour end National 
Service, etc., Uf the applicant ts @ man aged 
18-64 or a woman aged 18-59 inclusiwe, unless he 
or the or the employer ts excepted from the 
provisions of he Notification of Vacancie 
Order 1952 


QENIOR Designer required tor entirely new 
6 project relating to road transport vehicles 
This is an exceptional opportunity for a young 
energetic and versatile Besleans to join the 
Project Office of an old-established compan 
The position is open only to high class mechanica! 
designers with a flair for invention and origin 
ality Experience should preferably include one 
or more of the following 

Hie" speed LC. Engine design, aero or car 


Hie" speed diesel engines 


IRCRAFT gas turbines or automobile trans 

mission system 

PPLICATIONS with full details of qualifica 

tions and past experience to Reference “634 
Technical Personnel Manager, Box 0313, « 
Automobile Engineer {S15 


pass! NGER Car Automatic Torque Converter 

Transmission Designer required to take 
charge of the development of a new British 
automatic transmission 

PPLICANT must be thoroughly versed in 

the subject, and cognizant of American tec! 

nique Promising opening for keen, qualified 
Designer Apply Box 0640, c/o Automobile 
Engineer {5is¢ 


( {IRLING LIMITED, Tyseley, Birminghan 

require Draughtsmen in their Development 
Drawing Office for work on hydraulic contro! 
systems for road and rail vehicles Previou 
experience in these fields would be an asset for 
senior men, but seniors and juniors with genera 
experience will be welcomed. Apply by letter u 
Personnel Manager, Girling Ltd., Kings Road 
Tyseley, Birmingham, 11! [Sle 


A 


PRECISION 
PARTS / 
the BAR 4y 


to customer’s specification in any 


precision parts from the bar in any 


iced by the cold head or roll threaded 
consult the specialist machinists. 


M.C.L. & REPETITION LTD. 


Telephone: Broadwell 1115 (4 lines) and 1757 


FOR PRESENTATIONS 


... give a SWISS 
CHRONOGRAPH 





SUITABLY ENGRAVED 
1S AN IDEAL GIFT 


PRESTONS LTD 














SITUATIONS VACANT 
A PUTURE with Ford 


Wan! ED—Men of Quality 


pD® ERMINED to maintain the highest repu- 
tation for quality, we invite applications from 
qualified automobile and mechanical engineers to 
join our Quality Control staff Design and 
Experimental Engineers, Production and Works 
Engineers will be welcomed. ‘The scope of their 
experience wil! be both challenged and extended 
as the company expands its manufacturing 
activity 
EN with at least Higher National Certificate, 
"8 aged from 35% to 45 and keen to make their 
mark have the basic requirements. They must 
be prepared to learn new techniques fast In 
return they will find us top quality employers. 
From pay to pension, Ford is in the first flight. 
Why not forge ahead with Ford? The address 
is Selaried ersonnel Department, Ford Motor 
Company Limited, Dagenham, Essex Please 
quote reference QCA/2 (5166 
( ‘APABLE Designer-Draughtsman (Mechanical) 
wanted for work on Wire and Tube Drawin 
Machines, etc. Experience in this class of wo 
preferable but not essential. Commencing salary 
£990 pa Good general conditions—-pension 
scheme Assistance given with housing and 
removal expenses. Reply, giving full details of 
age ani experience to Box 0796, c/o Automobile 
Engineer [5161 
I EVELOPMENT Engineers, both electrical 
and mechanical, aged 25-35, are required by 
the Morgan Crucible Compane Limited. Appli 
cants, who should be of graduate or equivalent 
standard, should have had either experience of 
electronic circuitin, or several years’ practical 
experience of test-bed and laboratory test pro 
cedures The work is mainly on the design and 
applica*ion of new methods and equipment relat 
ing to the testing of small carbon and sintered 
metal components. These positions are pension 
able and carry a free life insurance We offer 
good working conditions, a five-day week, a staff 
canteen, a technical library and full welfare and 
social amenities Please supply, in confidence, 
all relevant information to the Staff Manager, 
Battersea Church Road, 8.W.11 [5165 
QHELL-MEX AND B.P. LIMITED have «a 
*” vacancy for a man of personality to act as a 
pomeee Automobile Engineer Applicants must 
vave Higher National Certificate as a minimum 
qualification Preference will be given to those 
who have served an apprenticeship with a heavy 
vehicle manufacturer Candidates should nor 
maily be between twenty-five to thirty years of 
age, and be prepared to work in any part of the 
United Kingdom Initial probationary training 
period; starting salary commensurate with age, 
qualifications and experience. Excellent pension 
scheme. Ample scope for promotion throughout 
the organization for a keen man of ability and 
intelligence. Apply, giving full details of educa- 
tion, qualifications, age and experience to: Staff 
Manager (Ref D/67 Shell-Mex and B.P 
Limited, Shell-Mex House, London, W.C.2 
(5168 
( ‘ARAGE Supervisor is required by the Mobil 
4% Oil Company Limited at their Coryton 
Refinery, Essex Applicants must possess at least 
a National Certificate or City and Guilds Diploma 
in Automobile Engineering, or equivalent tech 
nical qualifications Applicants must now hold 
a fupervisory position operating and maintainin 
a large pares or municipal garage, and have ha 
practical experience of diesel and petrol engines 
fuel injection equipment, auto electrical equip 
ment and engine testing. The position requires 
a man who is able to work with little supervision 
Modern housing accommedation is available in 
the nearby new town of Basildon. Conditions of 
employment include a Pension and Life Assurance 
Scheme, Sickness Benefit Plan, Sports and Social 
Club. Applications, giving full details of quali 
fications and experience, should be addressed to 
the Employee Relations Superintendent, Mobil 
Oil Company Limited, Coryton’ Refinery, 
Stanford-le-Hope, Essex [S169 


SITUATIONS WANTED 
PRODUCTION Engineer A.M.1.Mech.E., 
requires suitable post in industry on produc 
tion, sales or service Twenty years’ experience 
on commercial vehicle production, including nine 
years as production manager 10 years in 
R.E.M.E. as major in staff and workshop appoint 
ments Box 0853, c/o Automobile Engineer 
[516 





METAL TRAYS 
or WORKPANS 
Standard sizes or 
made to your 
specification. 
WM. HURLOCK JNR. LTD. 


5-7, Kingson Hill, Kingston-on-Thames 
KINgston 4526-7-8 











TYPES ~ NEW & USED. 





ASK for LISTS. 359-261, EUSTON AD. LONDON 
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G:CLANCEY L'’: BELLE VALE : HALESOWEN 


TELEPHONE: CRADLEY HEATH « 69411-2-3 


The Austin Motor Co. Ltd. 
LONGBRIDGE, BIRMINGHAM 


have immediate vacancies for the 





WIRE AVELING-BARFORD, LIMITED 


THREAD INSERTS GRANTHAM 


have vacancies in their expanding 
Drawing Office for 


Designers and Drovghismen 


to work on earthmoving equipment, 
excavators and contractors’ plant 
Some knowledge of this class of an Honours Degree and previous 
work is desirable but not essential research experience would be an 
Experience on heavy automotive advantage Vacancies exist in the 
work would be an advantage. Appli Gas Turbine, Piston Engine, and 


following staff appointments 


ENGINEERS FOR RESEARCH AND 
DEVELOPMENT DEPARTMENT 


Applicants must be in possession of 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


le COMBE DOWN 23556 





COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, 6.6.1 


Wake t-te mess) 


til Crckie4 
ou Aaiges 
fiom 4g tg /O" 


cations should be addressed to The 
Personnel Manager 














SENIOR RESEARCH ENGINEER 


An important vacancy exists in the Ol Sea 
Division of George Angus & Co. Led. for ar 
experienced and highly qualified engineer to 
deal with research and development in cor 
nection with fluid sealing 

Applications are invited from men aged 
30/45 possessing a good engineering degree 
who have had practical workshop training 
and whose experience includes research work 
f ght engineering 

This responsible position carries a good 
four-figure salary and attractive conditions 
and offers an exceptional opportunity in a 
well-known and progressive organisatior 
Applications in writing to 
Personne! Manager, 

George Angus & Co. Led., 
Walker Road, Newcastie-on-Tyne 6 











—— 


General Automobile Departments 
The above posts are permanent with 
good prospects Salaries are depen 
dent on qualifications and previous 
experience 

The Company operates Staff Pension 
ind Life Assurance Schemes 

Five day week 

Applications, stating age, qualifica 


tions, and previous experience to 


PERSONNEL MANAGER 


MEK-ELEK Engineering Led 
17, Western Road, Mitcham, Surrey 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTO BINGLEY 


Phone Bingiey 1226 & 24351 
Grams Circtipa Bingley 


Visit Stand Me. 0.216, 6.14, Birmingham 


CIRCLIPS 








STRAIGHT CUTTING 


The High Duty, 
General Purpose Oil 
used fror. Automatics 
to Broaches. 


Photo by Court f 
Kirkstall Porge Ltd. 
of ther “Bar 
Automatics.” 


at KIRKSTALL FORGE 


The use of SULFLOID ensures :— 
*%& Extreme Pilm Strength + Maximum Tool Life 
% Improved Tool Bite Superior Surface Pinish 
*& No Swarf—Welding %& Minimum Cycle Time ¥ Fewer Operations 


BER ) otis up. 


11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) CLECKHEATON, YORKS. (Phone: 1104/5) 
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Cutting a Dash... 


Or rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attractive overall design, combined 

with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


component w hich will indeed “ cut a dash”, 


MAZAIK 


Juri RIAL (MELTING 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 


Automobile Engineer, April 1956 





AUTOMOBILE 
ENGINEER 


Crankcase sand-cast in 
aluminium alloy for a 450 bhp 
diesel engine suitable for railoar 

applications By courtesy 
of Mesara, Davey, Paxman & Co. Ltd 


You get more than a casting from 


\ plan is the link between past experience and future efficiency 
Birmal can be called upon at the planning stave. and will pro 
vide the lessons and benefits of fifty-three years of casting 
experience 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation 

Birmal supply aluminium and magnesium castings in the sand, 


gravity die and pressure die casting 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





APRIL 1956 





